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Special  Number  on  the  Internal  Secretions  -  Part  I. 

INTKODUCTORV. 

The  functions  of  the  various  endocrinic  glands,  tlieir  influence 
in  health  and  their  responsibilities  for  disease,  is  a  subject 
which  is  daily  attaining  to  an  ever  increasing  importance. 
The  interest  attaching  to  the  subject  is  not  only  physiological 
and  experimental,  but  in  a  very  special  degree  clinical,  and 
it  is  incumbent  upon  everyone  who  practises  medicine  and 
surgery  to  keep  himself  as  far  as  possible  in  touch  with  the 
progress  which  is  being  made  in  this  department.  To  assist 
our  readers  in  this  direction,  we  determined  to  gather  into  a 
special  number  something  like  an  epitome  of  the  present 
day  knowledge  of  the  various  questions  involved.  So  vast, 
however,  was  the  field  to  be  covered  that  one  special  number 
was  found  to  be  insufficient,  and  the  material  had  to  be 
divided  into  two  parts.  As  will  be  seen  from  the  contents  on 
the  front  cover,  the  February  issue  will  be  a  continuation  of 
the  present  one. 

The  difficulties  surrounding  the  task  which  we  set  before 
us  were  much  increased  by  the  outbreak  of  the  war,  and 
had  it  not  been  that  a  large  number  of  contributors  loyally 
carried  out  their  promises  in  spite  of  serious  obstacles,  the 
difficulties  would  have  been  insuperable.  It  was  intended  to 
include  articles  from  several  contributors  other  than  those 
whose  papers  now  appear,  but  the  exigencies  of  military 
service  in  some  cases  and  the  difficulties  of  communication 
in  others  necessitated  the  abandonment  of  this  project.  The 
articles  which  we  are  able  to  publish  nevertheless  cover 
the  whole  field,  and  are  contributed  by  acknowledged  autho- 
rities on  the  subject  with  which  they  deal,  and  the  two 
numbers  may  be  said  to  constitute  an  authoritative  pro- 
nouncement on  what  is  known  of  the  endocrinic  glands 
and  their  fur.ctions  at  the  present  moment. 
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THE  THEORY   OF   INTERNAL  SECRETION  :    ITS 
HISTORY  AND  DEVELOPMENT. 

By  E.  GLEY    M.D.,  LL.D. 

Memher  of  the  Acadtmy  of  Medicine  of  Paris;  Professor  of  Physiology  in 
the  ColUj^e  of  France,  etc. 

The  idea  of  internal  secretion  was  propounded  first  by 
Claude  Bernard  and  was  afterwards  developed  by  Brown- 
Sequard. 

I. — THEORY  OF  THE  DUCTLES*  GLANDS. 

It  must  not  be  supposed  that  before  the  time  of  Claude 
Bernard  the  ductless  glands  were  unknown.  On  the  con- 
trary, the  distinction  between  these  and  other  glands  was 
earlj'  recognized.  In  1845,  J.  Miiller  wrote  in  his  celebrated 
"  Manuel  de  Physiologic  :  "  "  The  ductless  glands  are  alike 
in  one  particular :  they  either  produce  a  definite  change  in 
the  blood  which  circulates  through  them,  or  the  lymph 
which  they  elaborate  plays  a  special  role  in  the  formation 
of  blood  or  of  chyle.  In  every  instance  venous  blood  and 
lymph  are  the  onl}'  substances  which  pass  from  the  gland 
into  the  general   economy."'      It  is  noticeable    that   Miiller 

'  J.  Miiller :  Lehrbuch  der  Physiologie,  1844.  Translated  into  French  by 
A.  J.  L.  Jourdan.  Paris,  J.  B.  naillifere,  1845.  There  is  a  little  difference 
between  this  purely  hypothetical  statement  and  an  earlier  pronouncement  by 
Burdach  :  "The  vascular  or  blood  glancj?  are  agglomerations  of  vascular  ramifi- 
cations united  by  the  primordial  mass,  which  have  neither  excretory  ducts  nor 
an  immediate  connection  with  the  mucosa,  and  which  can  be  concerned  only  in 
the  metamorphosis  of  the  blood  without  the  agenc)'  of  an  external  medium. 
This  metamorphosis  may  occur  as  the  result  of  the  passage  of  the  blood  through 
the  glands,  for  it  is  inconceivable  that  that  passage  should  be  unattended  by 
some  change  in  the  proportion  of  the  secondary  elements  ;  or  it  may  result 
from  nutritional  processes  within  the  organs,  or  from  a  deposition  of  substance 
witliin  their  tissues  ;  or  it  may  be  due  to  the  formation  in  the  tissues  of  a  liquid 
which  is  afterwards  resolved."  (C.  V.  Burdach,  Traile  de  Physiologie  considirie 
comme  science  d' observation.  Translated  into  French  by  A.  J.  L.  Jourdan,  Paris, 
J.  B.  Bailliire,  1837-1841,  t.  IV.,  p.  S3.)  It  is  evident  from  this  that  it  is  hardly 
possible  to  consider  Hurdach  and  Miiller  as  the  precursors  of  the  tlieor\of  internal 
secretion.  The  s.ime  may  be  said  in  regard  to  Henle,  Kulliker,  and  even  more 
emphatically  in  regard  to  Bordeu.  (See  E.  Gley  :  Relations  entre  les  organes  a 
sfcrftions  internes  et  les  troubles  dcs  ces  secrhions.  Int.  Congress  of  Medicine, 
London,  1913.     Section  Physiology.     Part  I.,  pp.  2-5.) 


THEORY  OF  INTERNAL  SECRETION.  3 

advances  no  facts  in  proof  of  his  assertion.  He  merely 
adduces  a  syllogistic  argument,  founded  upon  morphological 
obsers-ation,  thus  :  There  are  glands  which  possess  no  excre- 
tory duct  ;  hence  venous  blood  is  the  only  principle  which 
issues  from  them  ;  therefore  this  venous  blood  contains 
something  elaborated  by  the  glands.  No  expeiimental  facts 
are  brought  forward  in  support  of  this  assertion,  and,  indeed, 
after  reading  Miiller's  resume  of  what  was  known  about  the 
ductless  glands  in  his  day,  one  is  impressed,  less  by  the 
absence  of  all  positive  knowledge  of  the  subject,  than  by  the 
disproportion  between  the  importance  attaching  to  the  thesis 
and  the  inadequacy  of  the  documentary  evidence  brought 
forward  in  support  of  it.  The  literature  of  the  subject  con- 
sists solely  of  anatomical  findings,  hypotheses,  and  confessions 
of  ignorance  ;  of  these,  the  latter  may  be  regarded  as  the 
least  detrimental. 

The  other  physiologists  of  the  day  are  not  more  illumin- 
ating than  Miiller.  How  should  they  be  ?  Like  Miiller 
himself,  they  were  unable  to  furnish  a  single  fact  in  support  ot 
this  view,  and  their  conception  of  the  function  of  the  ductless 
glands  was  pure  hypothesis.  It  was  undoubtedly  for  this  reason 
that  the  subject  remained  for  so  long  sterile.  The  physiological 
notion  of  an  internal  secretion  is  indissolubly  bound  up  with 
the  anatomical  presentment  of  a  vascular  gland,  bui,  before 
the  former  can  proceed  from  the  latter,  one  certain  proof,  at 
least,  of  the  existence  of  such  an  internal  secretion  must  be 
forthcoming. 

II. — THEORY   OF    INTERNAL    SECRETIONS.       CLAUDE    BERNARD'S    NOTION. 

This  proof  was  furnished  by  Claude  Bernard,  who  at  the 
same  time  definitely  associated  himself  with  the  doctrine  of 
internal  secretion.  In  1893  and  1897  I  published'  a  collection 
of  evidence  which  goes  to  show  that,  when  Claude  Bernard 
demonstrated  the  formation  of  glycose  by  the  liver  and  its 
presence  in  the  hepatic  veins  (1855),  he  immediately  recog- 
nized the  significance  of  his  discovery  in  its  relation  to  the 
theory  of  internal  secretion,  and  that  on  several  occasions  he 

'  E.  Gley  :  Conception  et  classification  pkysiologiques  des  glandes  {Revue  scien- 
tifique,  1893,  LII.,  8-17).  Expose  des  donnics  experimcntales  sur  les  correlations 
fonctionnelles  chez  Its  animaux  (L'Armie  biologique,  1897,  I.,  313-330).  See  altu  mv 
Lecture  before  the  International  ^ledical  Congress,  London,  pp.  6-8. 
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drew  attention  to  this  aspect  of  the  matter. 

Xevertheless,  it  is  a  curious  thing  that  for  more  than 
twenty  years,  so  far  from  proving  fascinating  to  the  biologist, 
the  theory  attracted  no  attention  whatsoever.'  Physiologist 
and  clinician  were  alike  preoccupied  with  the  glycogenic 
function  of  the  liver  and  all  its  far-reaching  consequences. 
The  idea  of  an  internal  secretion,  as  defined  with  the  utmost 
precision  by  Claude  Bernard,  remains  unexplored.-  This  in- 
difference is  even  more  astounding  when  viewed  in  the  light 
of  subsequent  events.  In  1S56,  Brown-Sequard  described  the 
fatal  results  consequent  upon  the  extirpation  of  the  supra- 
renal capsules,  and  he  concluded  that  these  glands  supply  to 
the  blood  issuing  from  their  parenchyma  products  which  are 
of  vital  consequence  to  the  organism.  In  the  same  year 
Vulpian  demonstrated  that  ihe  supra-renal  venous  blood 
contains  the  colouring  matter  which  characterises  the  gland 
itself.  From  1862  onwards,  M.  Schiff  devoted  himself  to 
proving  that  there  is  a  close  relationship  between  the  function 
of  the  spleen  and  the  proteolytic  activity  of  the  pancreas. 
E.  de  Cyon  in  1870,  and  \V.  von  Schroder  in  1883,  estab- 
lished the  fact  that  the  urea  found  in  the  hepatic  veins  is 
the  outcome  of  hepatic  activity.  M.  Sciiifl"  in  1859  and 
again  in  1884  described  the  more  striking  effects  of  ablation 
of  the  thyroid  gland.  And,  final!)',  the  Swiss  surg2ons, 
J.  S.  Reverdin  and  .\.  Reverdin  (18S2-3)  and  Kocher  (1883), 
described  post-operative  myxcedema  precisely  similar  to  the 
spontaneous  myxcedema  which  had  already  been  studied  by 
the  English  physicians  W.  Gull  (1872)  and  W.  Ord  (187S). 

How  did  it  come  to  pass  that  a  mind  like  Bernard's,  as 
profound  and  penetrating  as  it  was  sagacious,  and  with  a  grand 

'  "  It  is  iuteresting  in  this  connection  to  note  the  inequalities  of  fortune  by 
which  scientific  ideas  are  attended.  Some,  though  based  on  inconclusive 
findings  and  hasty  deductions,  acquire  a  rapid  success.  Others,  though 
founded  on  positive  results,  are  slow  to  attract  and  to  retain  attention,  and  in 
this  category  Claude  Bernard's  theory  belongs."  (E.  Gley  :  Lecture  deliverej 
htjore  ihe  International  Congress  of  Medicine,  London,  p.  8.) 

'  As  far  as  my  knowledge  goes,  the  phrase  "  internal  secretions  "  was  at  this 
period  mployed  only  by  Charles  Robin  in  his  Lefons  sur  les  Humeurs  normales 
et  morbides  ^Paris,  1867,  p.  239  ;  2nd  edition,  1S74,  p.  316),  and  by  Paul  Bert  in 
an  elementary  work  entitled  Le(ons  de  Zoologie  (Paris,  1881,  pp.  248  and  254) 
.Sff  E.  Glcy  :  Lecturi  before  the  International  ^fedical  Congress,  London,  1913, 
p.  9,  and  Les  secretions  internes,  principes  physioljgiques,  af'plicatiom  a  hi  path'- 
logie.    Paris.  .1.  B.  Baillii:re,  1914.  pp.  17-19. 
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capacity  for  generalization,  failed  to  perceive  the  relationship 
between  these  discoveries  ( I  refer  naturally  to  those  previous 
to  1878,  the  year  of  his  death)  and  the  idea  of  internal 
secretion  ? 

I  believe  myself,  and  not  without  a  show  of  reason,' 
that  this  lack  of  perception  is  due  to  the  preconceived  idea 
which  Bernard  seems  to  have  formed  of  the  nature  of  the 
internal  secretions.  He  believed  that  the  ductless  glands 
supplied  the  blood  with  its  essential  constituents  and  that 
their  purpose  was  to  maintain  its  composition.  It  is  for  this 
reason  no  doubt  that  he  was  unaware  that  urea,  a  substance 
formed  in  the  liver,  is  a  product  of  internal  secretion.  He 
was  merely  interested  in  the  destination  of  this  substance, 
which  is  not  retained  in  the  blood-stream  but  is  eliminated 
by  way  of  the  kidneys.^  Having  allowed  E.  de  Cyon's 
observations  concerning  urea  to  pass  him  by,  he  was  unable 
to  appreciate  those  of  Brown-Sequard  in  regard  to  the  efTects 
of  epinephrectomy,  those  of  Schiff  concerning  the  effects 
of  thyroidectomy,  and  the  equally  interesting  discovery  01 
Vulpian.  Does  it  not  seem  highly  probable  that,  in  each 
instance,  the  fundamental  reason  for  his  blindness  was  the 
same — the  obsef\'ations  were  in  no  way  associated  with  the 
composition  of  the  blood,  with  the  building  up  of  the  "  internal 
medium,"  to  use  his  own  striking  phrase  ? 

A  further  question  arises.  How  was  it  that  Schiff,  in  spite 
of  his  talent  for  observation  and  his  keen,  alert  intelligence, 
was  unaware  of  the  obvious  connection  between  his  own 
discoveries  and  Claude  Bernard's  theory  ?  That  it  was  so 
only  shows  how  little  notice  the  theory  excited  even  during 
the  lifetime  of  its  author.  Vulpian  was  the  sole  physiologist 
of  his  day  to  furnish  definite  proof  that  a  substance  elaborated 
by  a  gland  passes  into  the  venous  blood  of  that  gland.  In 
making  this  discovery,  he  defined  one  of  the  characteristics 
essential  to  the  constitution  of  an  endocrinic  gland,  yet  he 
remained  oblivious  to  the  significance  of  his  discovery  and 
failed  to  pursue  the  matter  further.     Suppose  for  a  moment 

'  See  my  Lecture  before  the  International  Medical  Congress,  London,  1913, 
PP-  7.  9.  II- 

^  Such  a  substance  may  to-day  be  defined  as  an  '•  intemo-external  secretion.  " 
(  See  my  Lecture  before  the  International  Medical  Congress,  London,  1913,  p.  20.) 
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that  this  clever  and  highly  experienced  scientist,  in  whom  the 
critical  facult)'  was  so  developed  and  so  well-balanced,  had 
followed  up  the  line  of  research  thus  indicated  and  had 
systenialically  investigated  the  properties  of  the  blood  in 
the  suprarenal  veins.  If  the  scanty  knowledge  of  organic 
chemistry  of  his  day  had  proved  a  bar  to  his  researches,  the 
path  of  experimental  physiology  was  always  open  to  him, 
and  it  is  along  those  lines  that  research  to-day  is  chiefly 
conducted.  We  must  assume  that  the  idea  of  a  new  field  for 
observation  simply  did  not  occur  to  him  ;  the  reason  doubtless 
was  that,  influenced  by  the  theory  put  forward  by  Claude 
Bernard,  he  conceived  the  function  of  the  endocrinic  glands 
to  be  limited  to  the  maintenance  of  the  composition  of 
the  blood.  Hence,  he  believed  the  only  problems  awaiting 
solution  in  this  direction  to  be  chemical  problems.  That 
physiological  activities  might  reside  in  the  blood  which  issues 
from  the  endocrinic  glands,  was  a  possibility  outside  his  field 
of  vision.  It  may  be,  too,  that  he  was  lacking  in  that  mentiil 
courage  and  experimental  audacity,  which  were  present  in 
such  a  superlative  degree  in  his  contemporary  and  friend, 
Brown-S^quard. 

m. — DEVELOPMENT    OF   THE    THEORY    OF    I.XTERKAL    SECRETIO.V.       BROWN- 
SEQUARD's    THEORY. 

Between  1889  and  1891,  a  new  element  was  imported 
by  Brown-Sequard  into  the  accepted  notion  of  internal 
secretion. 

The  moment  was  a  propitious  one.  The  morphological 
conception  of  the  ductless  glands  was  universally  accepted. 
In  the  department  of  histology  and  embryology  discoveries 
had  been  made,  which  were  destined  not  only  remarkably 
to  e.xtend  our  knowledge  of  the  texture  of  these  organs,  but 
to  reveal  as  well  the  constitution  of  their  elements  and,  more 
especiall)',  the  nature  of  their  secretory  cells.  JMoreover,  the 
notion  of  the  "  internal  medium  "  had  become  classical.  It 
was  known  that,  as  the  result  of  certain  very  diverse  functional 
processes,  the  composition  of  this  medium  remained  constant. 
.\mong  these,  renal  excretion  was  rightly  held  to  be  one  of 
the  most  important ;  important  roles  were  also  assigned  to 
hepatic   glycaemia   and  the  ureopoietic  activity  of  the   liver. 


THEORY  OF  INTERNAL  SECRETION.  7 

That  all  glands  without  excretory  ducts  contribute  to  the 
blood-plasma  some  substance  which  is  either  essential  or 
expedient  to  the  maintenance  of  its  composition,  had  already 
been  affirmed  by  Claude  Bernard.  The  same  fact,  when 
repeated  without  additions  by  Brown-Sequard,  excited  uni- 
versal attention  and  was  acclaimed  as  a  fundamental  truth. 
All  that  remained  was  to  identify  practically  all  the  principles 
conveyed  to  the  blood  by  the  endocrinic  glands. 

The  achievement  of  Brown-Sequard  lies  in  this.  He 
assumed  that  the  endocrinic  glands  supply  principles  to  the 
blood  which  have  an  "  elective "  action  upon  certain  organs, 
whether  adjacent  or  removed  from  them.'  His  assumption 
suggested  "  an  inter-relationship  between  the  various  cells 
of  the  economy,  effected  by  a  means  other  than  that  of  the 
nervous  system."* 

Thus,  two  entirely  new  ideas  of  far-reaching  significance 
were  introduced  :  the  idea  of  specific  functional  stimulants, 
substances  to  which  Starling,  in  1905,  was  to  give  the  name  of 
hormones  ;  and  the  idea — physiologically  no  less  important — 
of  functional  humoral  correlations.  These  notions,  however, 
were  in  need  of  a  substantial  basis  of  proof,  which  was  not 
immediately  furnished  by  their  author.  For,  as  I  pointed 
out  iu  1897,  the  facts  brought  forward  by  Brown-Sequard  in 
support  of  his  theories  cannot  be  regarded  as  conclusive.^  Both 
theories  have  since,  however,  received  the  attention  which 
their  originality  and  fertility  demand.  To  Claude  Bernard's 
idea  of  the  chemical  modification  of  the  blood  by  products 
supplied  by  the  ductless  glands,  a  second  theory  was  associ- 
ated, a  theory  which  surpasses  the  former  as  the  dynamic 
surpasses  the  static,  that  namely  of  the  specific  elective  action 
of  substances  of  glandular    origin  upon  different  organs  and 

'  "These  specific  soluble  products  pass  iuto  the  blood  and,  by  its  agency, 
react  upon  the  cells  of  other  atomic  elements  of  the  organism."  Brown- 
Sequard  and  d'Arsonval:  Rechcrches  sur  Us  extraits  liquides  retires  des  glanda 
et  d'autres  pavties  dc  I'organisme  et  sur  leut  emploi,  en  injections  sous-cutanees, 
comme  methode  therapeutique.  Arch,  de  Physiol.,  1891,  5th  series,  III.,  4QI-506 ; 
see  p.  496. 

-  Brown-Sequard  and  d'Arsonval,  he.  cit.,  p.  496. 

'  Loc.  ctt.  (L'Annee  Biologique )     Swale  Vincent's  pronouncement 

is,  perhaps,  a  little  severe.  He  says  :  "  Much  interest  was  aroused  by  the  work 
of  Brown-Sequard  in  idS>j  upon  testicular  extracts — work  which  demonstrated 
great  lack  of  critical  power  in  its  author."     {Internal  Secretion  and  the  Ductless 
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tissues. 

IV.— EXPERIMENTAL    GROUNDS    UPON    WHICH    THE    THEORY    OF    INTERNAL 
SECRETION    IS   BASED. 

In  order  to  establish  the  new  idea  of  internal  secre- 
tion upon  a  sound  basis,  it  was  essential  that  an  active 
principle,  the  stimulant  of  an  organic  function,  should 
be  discovered  in  the  venous  blood  of  one  or  other  of  the 
ductless  glands.  A  large  amount  of  evidence  was  not  re- 
quisite. The  doctrine  itself  was  founded  upon  the  discovery 
of  glycose  in  the  blood  of  the  hepatic  veins,  and  here  also 
a  single  fact,  if  incontrovertible,  would  suffice. 

Long  before  the  discovery,  however,  of  a  venous  blood 
endowed  with  physiological  properties,  the  new  theory  had 
become  widely  accepted.  Hepatic  antithrombine  and  the 
anticoagulant  property  of  the  liver  were  not  discovered  (Gley 
and  Pachon)  until  1895  and  1S96  (Delezenne),  and  it  was  not 
until  the  end  of  1895  that  the  even  more  momentous  discovery 
of  the  cardio-vascular  action  of  the  suprarenal  venous  blood  was 
made  (X.Cybulski,  1895  ;  J.  P.  Langlois,  1897  >  A.  Biedl,  1898  ; 
G.  P.  Dreyer,  1899).     The  presence  of  secretin  in  the  veins 

Glands.  London,  Ed.  Arnold,  191;,  p.  6).  "  Brown-Sequard  found  that  sub- 
cutaneous injections  of  extracts  of  testis  exercised  considerable  influence  upon 
the  general  health,  as  well  as  the  muscular  power  and  mental  activity  ...  It 
is  probable  that  a  good  deal  of  Brown-Scquard's  personal  bene&t  under  this 
treatment  is  to  be  attributed  to  suggestion."  (Ibid.,  p.  67. y  Yet  Swale  Vincent 
himself  quotes  the  ergograpbic  experiments  of  Zoth  and  Pregl  (1896),  in  which 
the  authors  excluded  all  sources  of  error  due  to  suggestion.  However  that  may 
be,  and  in  spite  of  the  manifest  physiological  weakness  of  Brown-Sequard's  work, 
the  fact  remains  that  it  has  proved  to  be  of  epoch-making  significance.  This  is 
partly  due  to  the  peculiar  interest  attaching  to  the  (acts  which  he  disclosed, 
partly  to  their  supposed  therapeutic  significance,  and  partly,  undoubtedly,  to 
the  enthusiasm  with  which  he  proclaimed  them.  It  cannot  be  denied  that, 
from  the  moment  of  that  pronouncement,  the  idea  of  internal  secretion  took 
possession  of  the  general  imagination,  while  at  the  same  time  the  question 
assumed  a  totally  different  aspect.  This  1  have  always  maintained  (lecture 
before  the  International  Medical  Congress,  London.  1913:  also  my  issais  de 
Philusophie  et  d'Histoiye  de  la  Biologic.  Paris,  Masson  &  Co..  1900,  pp.  254-256  ; 
also  my  Traiti  ilimentairt  de  Physiologie.  Paris,  1909,  p.  1143,  3rd  edition, 
p.  1182),  and  A.  Biedl  expresses  a  similar  view  in  his  remarkable  work,  Jnnere 
Sekretion  lEnglish  translation,  The  Internal  Secretory-  Organs,  their  Physiology 
and  Pathology.  London,  John  Bale  and  Sons,  p.  5).  He  says  :  "  As  the  founder 
of  the  doctrine  of  internal  secretion,  Brown-Sequard  has  opened  to  physiology 
a  new  and  fruitful  field  for  experiment  ;  he  has  paved  the  way  for  the  right 
understanding  of  many  pathological  derangements,  and  he  has  pointed  out  a 
rational  and,  in  many  cases,  a  remarkablv  successful  method  of  treatment." 
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of  the  jejunum  was  demonstrated  by  Wertheimer  in  1902,' 
and  by  Fleig  in  1003  ;  its  presence  in  the  systemic  arterial 
blood  was  demonstrated  by  Enriquez  and  Hallion  in  the 
same  year.  The  presence  of  the  pancreatic  hormone  in  the 
blood  which  issues  from  the  pancreas  was  quite  recently 
discovered  by  Hedon  (191 1  and  1913),  and  he  further  showed 
that  this  blood  is  able  to  reduce  the  glycosuria  consequent 
upon  extirpation  of  the  pancreas.  However  important  to  both 
physiology-  and  pathology  this  series  of  discoveries  may  be,  it 
cannot  be  denied  that  the  sum  of  our  knowledge  concerning 
the  role  played  by  the  venous  blood  of  the  different  glands  is 
very  modest.  "  Although  the  theory  of  internal  secretion  was 
undergoing  a  gradual  development,  the  foundation  upon  which 
it  rested  remained  very  circumscribed.  The  number  of  the 
substances,  of  the  presence  of  which  in  the  venous  blood 
incontrovertible  physiological  proof  has  been  obtained,  is  only 
four  :  the  pancreatic  element  which  regulates  normal  glyc- 
ffimia,  hepatic  antithrombine,  secretin,  and  adrenaiin."- 

And,  in  truth,  the  development  of  the  doctrine  of  internal 
secretion  did  not  proceed  along  the  sure  and  rational  lines 
of  logical  experiment.  It  was  the  outcome  of  a  very  simple 
method,  that  which  Brown-Sequard  employed  in  his  in- 
vestigation of  the  therapeutic  action  of  testicular  extract, 
and  which  may  be  described  as  "  the  method  by  organic 
e.'Stracts."  It  is  not  difficult  to  appreciate  the  causes  which 
led  to  this  parado.xical  situation,  in  which  a  sound  doctrine 
was  established  by  the  agency  of  an  imperfect  method. 

As  I  have  already  stated,  it  was  not  Brown-Sequard's 
incomplete  study  of  the  properties  of  testicular  extract  which 
furnished  the  experimental  basis  for  his  theory  concerning  the 
activity  of  the  internal  secretions,  nor  which  supplied  the 
impulse  for  iis  subsequent  development.  The  sources  of  this 
development  are  to  be  found  in  researches  at  that  time  under- 
taken, with  the  object  of  determining  the  nature  of  thyroid 

'  It  should  be  borne  in  mind,  however,  that  Wertheimer's  experimentb 
were  undertaken,  not  with  the  normal  stimulant  of  the  duodeno-jejunal 
mucosa,  namely  hydrochloric  acid,  but  with  volatile  oil  of  mustard  and  witli 
ether,  which  possess  the  property  of  liberating  secretin  from  this  mucous 
membrane. 

■  E.  Gley,  Les  Secretions  internes,  Principes  physiologiques.  Applications  it  la 
Pathologie.     Paris,  J.  B.  Baillike,  1914,  p.  42. 
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extract  and  the  comparative  action  of  supra-renal  extract  and 
supra-renal  venous  blood. 

In  1890-1,  G,  Vassale  in  Italy  and  E.  Gley  in  France 
showed  that  animals  (rabbits  and  dogs)  which  had  been 
deprived  of  their  thyroid  could  be  kept  alive  by  the  injection 
of  sufficient  quantities  of  thyroid  extract.  The  application  of 
the  method  to  the  treatment  of  myxoedema  immediately 
followed,  and  on  October  loth,  1891,  G.  R.  Murray  published 
the  first  case  of  myxoedema  to  be  cured  completely  by  thyroid 
medication.  From  that  moment,  as  everyone  knows,  the 
method  leaped  into  favour,  for,  not  only  did  it  constitute  a 
specific  treatment  for  a  disease  hitherto  regarded  as  incurable, 
but  it  was  successfully  employed  in  a  number  of  other  morbid 
conditions.  Thus,  from  its  early  inception  the  notion  of 
internal  secretion  passed  at  one  bound  into  the  domain  of 
therapeutics.  This  brilliant  success  was  due  to  the  immediate 
application  to  pathological  conditions  of  the  results  obtained 
by  experimental  physiology,  such  results  on  their  side  being 
directly  influenced  by  surgical  findings— an  instance  of  the 
advantages  to  be  derived  from  the  closer  association  of  clinical 
medicine  and  experimental  physiology. 

While  appreciating  to  the  full  the  therapeutic  value  of 
thyroid  extract,  it  is  essential  that  the  biological  significance 
of  the  facts  associated  with  its  action  should  not  be  lost  sight 
of.  In  the  first  place,  definite  proof  was  provided  of  the  value 
of  the  glandular  extract  as  a  substitute  for  the  gland  itself, 
whether  experimentally  removed  or  destroyed  by  disease.  In 
the  second  place,  a  large  amount  of  research  was  undertaken 
with  the  object  of  elucidating  the  mechanism  by  which  the 
extract  produces  its  effect.  These  experiments  revealed  and 
defined  within  well-marked  limits  the  essential  property  of 
the  extract,  which  is  to  augment  the  respiratory  and  nitro- 
genous changes,  the  reverse  of  which  obtains  in  thyroid- 
ectomised  animals  and  myxoedematous  subjects.'    The  influence 

'  It  is  obvious,  however,  that  this  is  iusufTicient  to  account  for  the 
symptom-compleK  of  myxoedema,  and  that  it  sheds  no  light  ou  the  pathogeny 
of  the  condition.  The  reduction  in  the  respiratory  changes  is  purely  sympto- 
matic ;  it  may  be  an  outcome  of  the  malady,  it  cannot  be  regarded  as  in  any 
sense  «  cause  of  it.  "  There  are  causes  other  tlian  the  loss  of  the  thyroid 
function,  which  bring  about  a  reduction  in  the  transmutation  of  matter  and 
which  do  not  give  rise  to  this  syndrome  ;  and  there  are  means  of  promoting 
nutritire  changes  which  do  not  effect  its  disappearance."    (E.  Gley,  "On  the 
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of  thyroid  extract  on  the  development  of  the  skeleton  and  the 
central  nervous  system  (morphogenic  influence  of  the  thyroid 
gland)  was  also  established.  Unfortunately,  the  discovery  of 
iodine  in  small  quantities  in  the  thyroid  did  not  explain,  as 
had  been  anticipated,  either  the  general  functional  mechanism 
of  the  organ  or  its  influence  and  that  of  its  extracts  upon 
metabolism.  "  The  significance  of  iodine  is  problematic,  though 
the  beneficial  effects  of  thyroid  substance  administered  as  a 
drug  seem  to  depend  very  largely  upon  its  iodine  content."  ' 

However  that  may  be,  all  experiments  had  shown  that 
the  function  of  a  gland  may  temporarily  be  restored  by  the 
exhibition  of  the  extract  of  that  gland,  thus  justifying  all  that 
Brown-Sequard  had  claimed.-  Moreover,  this  was  the  first 
example  of  a  combination  of  concordant  facts,  physiological, 
pathological,  and  therapeutic,  uniting  to  ascribe  to  a  gland 
the  function  of  internal  secretion,  at  a  time  when  there 
was  no  direct  proof  of  the  existence  of  such  a  secretion. 
How  far  may  this  conclusion  be  regarded  as  legitimate  ? 
"  In  cases  only  where  the  extirpation  of  an  organ  or  its 
destruction  by  disease  gives  rise  to  a  symptom-complex,  the 
attenuation  or  disappearance  of  which  is  obtained  by  the  regu- 
lated exhibition  of  the  specific  organic  extract,  or  by  implanta- 
tion where  such  is  practicable.  The  success  of  a  substitution 
therapy  is  the  counter-verification  to  the  results  obtained  by 
the  destruction  of  the  organ." '  Thus,  in  place  of  the  direct 
proof — that  is  to  say,  the  chemical  and  physiological  deter- 
mination of  a  specific  product  in  the  venous  blood  of  a  given 
organ — the  doctrine  of  internal  secretion  was  established  by  a 
concordance  of  indirect  evidence.  Organo-therapy,  so  vaunted 
by  Brown-Sequard,  received  here  not  only  manifest  confirma- 
tion but  stimulus  of  the  most  powerful  description. 

A  similar  state  of  things  arose  in  the  case  of  the  brilliant 
discovery  by  Oliver  and  Schafer  in  1894  of  the  cardio-vascular 

Pathological  Physiology  of  Myxoedema,  lecture  delivered  before  the  section  of 
General  Pathology  and  Pathological  .\natomy,  Xllth  International  Congress  of 
Medicine,  Moscow,  1897.") 

'  Swale  Vincent,  loc.  cit.,  p.  352. 

=  "  Tlie  work  of  Brown-Sequard,  in  1889,  upon  testicular  extracts  was, 
perhaps,  of  doubtful  value  in  itself,  but  it  served  to  stimulate  research  in 
various  directions,  and  led  directly  or  indirectly  to  very  valuable  results." 
(Swale  Vincent,  loc.  cit.,  p.  23.) 

'  E.  Gley  :  Letture  btjtrt  tht  tntwnational  Medical  Congress,  London,  1913, 
p.  26. 
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action  of  supra-renal  extract,  a  discovery  which  was  ener- 
getically followed  up  both  by  Schafer  and  certain  of  his  pupils, 
Swale  Vincent,  Herring,  and  others.  The  crucial  point  in  this 
instance  was  the  demonstration  of  well-defined  physiological 
properties,  manifested  by  an  organic  extract  in  very  small 
quantities,  and  pointing  to  the  elaboration  of  an  internal 
secretion  by  the  organ.  The  inference  became  a  certainty  a 
year  later,  when  it  was  shown  that  supra-renal  venous  blood 
produces  physiological  effects  precisely  similar  to  those  brought 
about  by  extract  of  the  medullary  portion  of  the  gland.  Final 
proof  was  afforded  when  adrenalin,  the  active  principle  of 
the  suprarenal,  isolated  by  Takamine  (1891)  and  simultaneously 
by  Aldrich,  was  detected  in  the  venous  blood  of  the  supra- 
renal capsule.  Whether  consciously  or  not,  there  was  a 
common  impulse  towards  generalization'  (which,  after  all,  is  a 
human  attribute  CA'en  in  the  case  of  the  man  of  science),  as 
well  as  to  the  belief  that  study  of  the  physiological  aspects  of 
organic  extracts  would  reveal  the  specific  properties  of  the 
internal  secretions. 

Such,  it  seems  to  me,  is  the  sequence  of  events  which  has 
been  instrumental  in  confining  the  study  of  the  organic 
extracts  almost  exclusively  to  the  nature  of  their  therapeutic 
and  physiological  activities.  This  state  of  things  is  the  out- 
come of  an  erroneous  method  of  thought,  which  is  by  no 
means  infrequent  in  experimental  science.  One  aspect  of 
a  problem  being  visualized,  other  aspects  are  left  out  of 
count.  The  action  of  an  organic  extract  may  well  be  an 
inference  of  internal  secretion,  but  this  inference  does  not 
become  proof  until  it  is  associated  with  other  facts  which 
must  be  included  in  one  of  two  categories.  Either  the 
extirpation  of  an  organ,  from  its  histology  believed  to  be  of 
glandular  nature,  must  be  followed  by  symptoms  which  can 
only  result  from  the  loss  of  a  specific  active  principle,  these  I 
symptoms  disappearing  upon  the  exhibition  of  that  principle  in 
one  form  or  another  ;  or,  there  must  be  the  direct  discovery 

'  "  Intravenous  injection  does  not  appear  to  have  been  much  used  in  the 
study  of  internal  secretions  until  the  public.-ition  by  Oliver  and  Schafer  of  the 
extraordinary  effects  upon  the  heart  and  circulation  produced  by  the  injection  of 
adrenal  extract  ....  The  remarkable  discovery  of  Oliver  and  Schafer 
stimulated  numerous  observations  upon  the  special  physiological  effects  of 
extracts  made  from  different  organs  and  tissues."  iSwale  \'incent,  loc.  cit.. 
PP-  24-35.) 
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of  an  active  principle  in  the  venous  blood  of  a  gland,  such 
active  principle  being  also  characteristic  of  the  secretion  of  the 
tissue  of  the  gland.  From  these  two  methods  there  is  no 
appeal.  To  eschew  them  is  to  be  removed  from  the  legitimate 
field  of  research,  where  alone  positive  proof  of  an  internal 
secretory  function  is  obtainable. 

The  method  by  organic  extracts  is,  in  its  very  nature, 
vitiated  by  error.  At  an  early  date,  however,  the  line  of 
error  was  detected  by  more  than  one  physiologist  (E.  Gley, 
1899  ;  Levandowsky,  1899  ;  M.  Lambert,  1907  ;  Aldo  Patta, 
1907;  Swale  Vincent,  1910),  and  I  have  emphasized  the  facts 
in  a  critical  exposition  of  the  method  in  its  relation  to  the 
question  of  internal  secretion.'  The  fact  of  a  toxic  action  by 
the  extract  of  an  organ  does  not  justify  the  assumption  of  an 
internal  secretion  on  the  part  of  that  organ,  for  there  is  no 
a  priori  proof  that  the  substances  present  in  the  extract  are 
normally  and  regularly  excreted  in  the  venous  blood  of  the 
gland  from  which  the  extract  was  derived.  There  are,  more- 
over, three  groups  of  experimental  facts  which  militate  against 
the  physiological  significance  ascribed  to  the  action  of  organic 
extracts  :  (a)  The  multiplicity  of  the  extracts  possessing  a 
similar  physiological  action,  which  tends  to  prove,  not  a 
specific  phenomenon,  but  a  pharmacodynamic  property. 
(b)  The  phenomenon  of  rapid  immunization,  or  tachyphylaxia, 
from  the  toxic  or  physiological  effects  of  many  extracts,  whilst 
the  action  of  a  true  internal  secretion,  on  the  other  hand,  is 
repeated  quasi-indefinitel)-."  (c)  The  necessit)'  of  employing 
certain  of  the  organic  extracts  in  enormous  quantities  in  order 
to  produce  a  characteristic  physiological  effect,  quantities  the 
weight  of  which  represents  the  total  mass  of  one  or  even  more 
specific  glands.  It  is  very  evident,  then,  that  "the  results 
obtained  by  pharmacodynamic  investigation  of  the  organic  ex- 
tracts supply  no  proof  of  the  physiological  activities  of  the  organs 
themselves.  How  can  it  be  sustained  that  effects  obtained  by 
experimental  violence  are  able  to  supply  this  proof  ?  " ' 

The  mass  of  research  which  has  been  undertaken  with  the 
organic    extracts    has  supplied  one  memorable    fact  and  one 

'  E.  Gley,  Lecture  delivered  before  the  International  Congress  of  Medicive. 
London,   1913,  pp.  24-30.     Les  Secretions  internes.     Paris,   1914,  pp.  42-54. 

•  The  word  was  coined  by  Champy  and  Gley  in  1911  (Comptes-rendus  de  la 
Soc.  de  Biol.,  LXXI.,  pp.  159,  352,  430). 

'  E.  Gley,  Lrs  Sicritions  internes,  p.  54. 
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only.  It  seeras  that,  by  reason  of  their  physiological  pro- 
perties, certain  organic  extracts  form  efficient  therapeuti' 
agents.  Of  these,  some  are  already  included  in  the  luatcri.: 
medica,  where  a  proportion  will  doubtless  remain.  The  classi' 
theory  of  internal  secretion  will,  however,  develop  along  moic- 
legitimate  physiological  lines. 

V. — DIRECTION   OF    FUTURE    RESEARCH. 

The  force  of  logic  is  irresistible.  It  is  high  time  that 
the  exclusive  employment  of  the  method  by  organic  extracts 
should  be  abandoned,  and  that  research  should  be  conducted  ' 
on  sound  physiological  lines.  In  the  first  place,  chemical  and 
physiological  proof  of  the  existence  of  a  specific  active  principle 
in  the  tissue  as  well  as  in  the  venous  blood  of  a  gland  should 
be  forthcoming.  In  the  second,  the  conditions  under  which 
the  secretion  of  such  a  principle  takes  place  should  be 
determined. 

According  to  a  method  of  classification,  which  I  have 
described  elsewhere,^  the  endocrinic  glands  with  their  secretions 
may  be  divided  into  two  principal  groups  :  (a)  the  nutritive 
glands  (including  those  which  have  a  morphogenic  action, 
thyroid,  hypophysis,  thymus),  that  is  to  say,  which  are 
employed  in  the  transmutation  of  matter,  and  (6)  the  regu- 
latory and  stimulatory  glands,  whose  action  it  is  to  elaborate 
hormones. 

Of  the  first  group  the  liver  alone  has  received  adequate 
attention ;  its  glycasmic  and  ureopoietic  functions  and  the 
conditions  under  which  glycose  and  urea,  the  products  of 
these  functions,  are  eliminated  by  way  of  the  blood  in  the 
hepatic  veins  have  been  determined  with  considerable  accu- 
racy. In  the  case  of  the  morphogenic  glands,  we  have  still 
everything  to  discover.     There  is  as  yet  no  test  which  will 

'  This  reaction  is  already  in  progress.  Quite  recently,  J.  Camus  and 
G.  Roussy  (Lo  Presu  medicate,  July  8th,  1914,  pp.  517-521)  have  expressed 
themselves  concerning  pituitary  extracts  as  follows :  "It  is  true  that  these 
extracts  produce  a  contraction  of  the  uterus.  Seeing,  however,  that  the  effect 
is  procurable  by  extracts  obtained  from  bulls  and  steers,  to  deduce  from  the 
action  of  the  extract  tlie  part  played  by  the  normal  gland  in  the  living  bull  or 
steer,  is  a  somewhat  embarrassing  problem." 

'  E.  Gley,  Classification  des  glandes  <i  secretion  interne  et  des  produits  qu'elles 
sicretent :  •  La  Presse  midicale,  27th  July,  1913,  p.  61S  ;  and  Lei  secritions 
internes.     Paris,   IQI4,  pp.  68-72. 
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enable  us  to  detect,  in  the  venous  blood  of  the  thyroid 
gland,  the  principle  which  governs  the  development  of  bony 
tissue  and  of  the  central  nervous  system.  The  only  con- 
clusive test,  which  would  be  actually  practicable,  would  consist 
in  the  treatment  of  myxoedematous  animals,'  not  with  thyroid 
extract,  but  by  injections  of  thyroid  venous  blood.  But  the 
technical  difficulties  by  which  such  a  procedure  would  be 
surrounded,  may  be  imagined. 

In  so  far  as  the  hormone-producing  glands  are  concerned, 
there  is  also  wide  room  for  investigation.  Although  there  is 
justification  for  the  belief  that  the  lacteal  secretion  is  due  to 
a  humoral  influence,  the  real  source  of  the  galactagogue 
substance  continues  to  elude  us.  The  two  best  known 
hormones  are  undoubtedly  secretin  and  adrenalin.  But  in 
spite  of  the  fact  that,  as  the  result  of  Bayliss  and  Starling's 
famous  experiments  in  1902,  certain  of  the  conditions  govern- 
ing the  production  of  secretin  are  now  determined,  we  do 
not  yet  know  with  any  degree  of  certainty,  whether  or  no 
this  substance  is  present  in  the  intestinal  mucous  membrane 
intact,  and  is  simply  extracted  by  the  so-called  excito-secretory 
agents  which  are,  in  reahty,  merely  solvents. 

The  best  methods  of  research  are  those  by  which  the 
discovery  of  adrenalin  was  effected.  When  oiu-  knowledge  of 
the  principles  secreted  by  the  thyroid  and  the  other  ductless 
glands,  is  as  advanced  as  our  knowledge  concerning  the  principle 
of  the  suprarenal,  the  doctrine  of  internal  secretion  will  have 
made  a  decisive  step  forward. 

'  It  is  easy  to  obtain  rabbits  which  present  cutaneous  trophic  disturbances 
and  a  general  condition  reminiscent  of  myxcedema  (E.  Gley). 
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THE   PHYSIOLOGY   OF   THE   THYROID   GLAND. 

Bv  H.  H.  DALE,  MA,  M.D.,  F.R.S, 

Setting  aside  the  random  guesses  o.  earlier  writers,  we  obtain 
the  first  clear  evidence  on  the  function  of  the  thyroid  gfland,  as 
on  that  of  the  supra-renal  capsule,  from  clinical  and  post- 
mortem observation  in  England.  Cretinism  and  myxoedema, 
and  their  relation  to  thyroid  defect,  will  be  dealt  with  else- 
where in  this  Special  Number  of  The  Practitioner.  Here 
it  may  be  noted  that  the  association  was  first  experimentally 
veiified,  and  the  relation  of  cause  and  effect  made  definite 
beyond  question,  by  the  experience  of  surgeons  in  Switzerland 
on  the  sequelre  of  removal  of  the  thyroid  for  goitre. 

A  review  of  the  extensive  records  of  extirpation  experiments 
on  the  lower  animals,  gives  an  impression  which,  at  first  sight, 
differs  considerably  from  that  gathered  from  observations  on 
the  human  subject.  Occasionally  a  prolonged  cachexia  is 
recorded,  with  points  of  resemblance  to  myxoedema,  and 
Horsley  succeeded  in  producing  what  he  regarded  as  true 
myxedema,  by  removal  of  the  thyroid  in  adult  monkeys. 
On  the  whole,  however,  the  results  of  thyroid  extirpation  in 
the  lower  animals  appeared,  in  comparison  with  those  in  man, 
either  surprisingly  small,  or  surprisingly  acute  ;  there  resulted 
either  a  vague  and  mild  cachexia,  often  detected  with  difficulty, 
or  an  acute  condition  of  nervous  excitability,  with  muscular 
rigidity,  tetany  and  rapidly  fatal  termination.  This  ''post- 
operative tetany  "  had  occasionally  been  seen  to  follow  thyroid 
removal  in  man,  though  less  commonly  than  "  post-operative 
myxoedema."  Since  fatal  tetany  was  the  usual  result  in 
carnivora,  while  the  results  in  adult  herbivora  were  habitually 
slight  and  often  imperceptible,  it  was  natural  to  attribute  the 
difference  to  diet,  especially  as  a  pure  meat  diet  was  found  to 
accelerate  and  aggravate  the  nervous  symptoms  produced  in 
dogs. 

The  matter  was  placed  in  a  new  light  when  Gley 
discovered  the  significance  of  the   parathyroids,  and  showed 
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that  these  bodies  (in  reahty  only  one  pair  of  them,  now 
usually  known  as  the  "  external  parathyroids ")  vrere  so 
differently  situated,  in  the  different  species,  as  to  be  habitually 
left  behind  when  the  thyroid  was  removed  from  herbivora,  and 
as  regularly  removed  with  the  thyroid  in  the  operation  as 
ordinarily  performed  in  carnivora.  He  found  that,  when  the 
operations  in  the  different  species  were  made  really  equivalent, 
the  difference  in  result  vanished.  Then  Vasale  and  Generali, 
and  many  subsequent  observers,  found  that  removal  of  all  the 
parathyroids  alone,  with  preservation  of  the  thyroid,  caused 
tetany.  So  that  the  influence  of  diet  and  species  fell  into  the 
background,  and  the  view  became  prevalent,  and  remains  so, 
which  regiurds  the  acute  nervous  symptoms  as  due  entirely  to 
parathyroid  removal,  or  injury  ;  the  effect  of  simple  thyroid 
removal  being,  in  the  young,  a  stunted  idiocy,  analogous  to 
cretinism  in  man ;  in  the  adult,  a  cachexia  having,  at  least, 
something  in  common  with  myxoedema. 

According  to  this  view  the  thyroid  and  the  parathyroids 
are  independent,  and  even  to  some  extent  antagonistic,  in 
function  ;  and  its  acceptance  is  implicit  in  the  editorial  plan, 
■which  allots  parathyroid  physiology  to  a  separate  article. 
Here,  then,  we  are  concerned  with  what,  on  this  hypothesis, 
is  certainly  known  of  the  function  of  the  thyroid  proper.  In 
the  first  place,  however,  it  is  desirable,  while  admitting  that 
this  theory  of  independent  parathyroid  function  is  supported 
by  the  greater  volume  of  evidence  at  present  available,  to 
consider  certain  indications  of  an  opposite  tendency.  For 
though,  as  a  working  hypothesis,  and  a  basis  of  presentation, 
the  view  is  admissible,  it  cannot  be  regarded  as  proved  beyond 
discussion. 

A  good  deal  turns  on  the  technical  difficulties  experienced 
in  removing  the  parathyroids  completely,  and  there  are  not 
wanting  those  who  maintain  that  it  is  impossible  to  do  so, 
without  causing  such  extensive  injury  to  the  thyroid,  that  the 
latter  is  left  seriously  inadequate.  The  contention  is  hardly 
convincing,  since  it  is  admitted  by  all  that  complete  removal 
of  the  thyroid  does  not  cause  tetany,  provided  a  pair  of 
parathyroids  be  left  in  situ  or  even  successfully  grafted  else- 
where. 

There   are  other  more  serious  difficulties,  however.      When 
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the  thyroid  is  removed,  the  remaining  parathyroids  hyper- 
trophy, and  may  develop  vesicles,  containing  a  substance, 
which  at  least  resembles  colloid  in  microscopic  section. 
It  is  stated,  further,  by  some,  that  the  intervesicular  tissue 
of  the  normal  thyroid  contains  groups  of  cells  microscopically 
indistinguishable  from  parathyroid  tissue.  Such  authors,  there- 
fore— the  most  prominent  being  Vincent  and  his  co-workers — ■ 
incline  to  return  to  Gley's  original  view  of  the  parathyroids, 
as  partly  developed,  and  potentially  functional  nodules  of 
thyroid  tissue.  In  further  support  of  this  view  may  be  quoted 
the  fact,  admitted  even  by  the  convinced  advocates  of  separate 
function,  that  post-operative  tetany  in  man  is  greatly  benefited 
by  administering  thyroid  substance.  The  sheep's  thyroid 
generally  used  contains,  indeed,  the  substance  of  the  internal 
parathyroids ;  but  pure  parathyroid  substance,  in  far  larger 
amounts,  has  not  the  remedial  action.  Clearly  the  last  word 
on  the  relation  of  these  structures  has  not  been  said  ;  and, 
with  that  reservation,  we  proceed  to  consider  the  thyroid 
separately. 

EFFECTS    OF   THTROID    DEFICIENCY. 

In  mammals,  other  than  man,  the  effects  of  extirpating  the 
thyroid,  with  preservation  of  at  least  one  pair  of  parathyroids, 
are  much  more  marked  in  the  young  than  in  the  adult  subject. 
In  the  young  of  various  species  a  cretinoid  condition  results, 
with  slow  growth,  delayed  ossification  of  epiphyses,  small 
development  of  the  face  in  relation  to  the  rest  of  the  skull, 
protuberant  abdomen,  and  sexual  infantilism.  In  some  species 
the  hair  growth  is  scanty,  in  others  abnormally  long  and 
coarse.  An  interesting  observation  is  that  of  extensive  athero- 
matous degeneration  of  the  aorta,  found  post  mortem,  and 
recalling  the  resemblance,  indicated  by  Horsley,  between  some 
of  the  results  of  thyroid  deficiency  and  those  of  senile  decay. 

In  both  young  and  older  animals  thyroid  removal  produces 
a  marked  depression  of  metabolism — a  retardation  of  vital 
functions  in  general.  The  most  noteworthy  effect  is  on  pro- 
tein metabolism,  nitrogenous  excretion  being  greatly  reduced, 
and  the  need  for  protein  food  correspondingly  diminished. 
Fat  metabolism  suffers  a  like  reduction  ;  the  tendency  to  obesity 
is  a  familiar  result  of  relative  thyroid  deficiency.  On  the 
other  hand,  the  capacity  for  using  carbohydrate  would  seem  to 
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be  increased,  for  the  thyroidless  animal  is  said  to  tolerate  unu- 
sually large  quantities  of  dextrose,  without  showing  glycosuria. 
Similarly,  it  is  stated  that  injections  of  adrenalin  less  readily 
produce  glycosuria  when  the  thyroid  is  absent.  The  respira- 
tory exchange  is  diminished  with  the  rest  of  the  metabolism, 
but  the  depressed  appetite  and  lethargic  habit  of  the  animals 
obscure  the  significance  of  the  observation.  Naturally  the 
reduced  metabolism  involves  diminished  heat-production. 

A  diminished  sensitiveness  of  the  sympathetic  nerves  is 
described  as  a  result  of  thyroid  extirpation,  and  figures  in  a  sug- 
gested complex  scheme  of  interaction  between  different  duct- 
less glands,  of  which  mention  will  be  made  later.  Others  have 
pointed  out  that  other  autonomic  ner^-es  similarly  lose  sensi- 
tiveness when  the  thyroid  is  removed.  In  the  same  way, 
while  some  have  described  a  specific  loss  of  sensitiveness  to 
adrenaline,  others  state  that  pilocarpine  likewise  acts  less 
powerfully  than  in  the  normal  animal,  while  atropine  dilates 
the  pupil  with  abnormal  ease.  A  depression  of  responsiveness 
seems,  indeed,  to  affect  all  the  excitable  tissues. 

Anaemia,  due  to  diminished  number  of  the  red  corpuscles, 
with  a  relative  increase  of  mononuclear  leucocytes,  is  a  con- 
stant feature  of  the  condition  following  thyroid  extirpation. 
Whether  this  indicates  a  direct  relation  between  thyroid  func- 
tion and  the  haematopoietic  system  is  not  clear ;  probably  it  is 
merely  a  feature  of  the  general  cachexia.  The  cachexia  in 
turn  may  be  related  to  the  retardation,  which  the  functions  of 
digestion  and  assimilation  suffer,  in  common  with  all  other 
vital  activities, 

EFFECTS    OP   THYROID    EXCESS. 

These  are  in  almost  all  points  the  direct  antithesis  of  those 
resulting  from  thyroid  defect.  They  may  be  studied  in  cases 
of  Graves'  disease,  or  by  observing  the  efifects  of  excessive 
administration  of  thyroid  substance.  For  it  is  a  point  of 
great  significance  in  thyroid  physiology,  that  defect  of  thyroid 
secretion  can  be  replaced,  or  excessive  activity  simulated,  by 
injecting  extracts  of  the  gland  or  administering  its  substance 
by  the  mouth.  Of  no  other  ductless  gland  is  this  true  in 
equal  degree. 

The  extreme  nervous  excitability,  sleeplessness,  tachycardia, 
reactive  vasomotor  system,  and  accelerated  metabolism,  seen 
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in  Graves's  disease,  present  a  very  complete  contriist  with  the 
results  of  thyroid  deficiency,  and  have  all  been  recorded, 
though  not  with  any  regularity,  as  resulting  from  administra- 
tion of  liiyroid  substance  to  animals.  Even  the  characteristic 
exophthalmos  has  occasionally  been  so  produced.  The  most 
constant  effect  of  such  administration  is  accelerated  metabolism, 
causing  a  marked  increase  of  nitrogenous  output,  and,  if  the 
treatment  is  continued,  rapid  emaciation.  The  respiratory 
exchange  is  increased,  and  the  tolerance  for  dextrose  lowered, 
so  that  glycosuria  often  occurs. 

It  may  be  noted  that  wasting  results  from  both  thyroid 
deficiency  and  thyroid  excess,  but  for  apparently  opposite 
reasons.  In  the  former  case  digestion  and  absorption  are  at 
fault,  and  metabolism  is  diminished ;  in  the  latter  case  the 
metabolic  breakdown  is  unduly  rapid. 

While  the  excitability  of  the  nervous  system  in  general  is 
raised,  the  prominence  of  certain  symptoms  of  thyroid  excess 
have  naturally  focussed  attention  on  the  true  sympathetic 
system  ;  widening  of  the  palpebral  fissure,  protrusion  of  the 
e3'eball,  and  accelerated  heart-beat  can  all  be  produced  by 
stimulating  the  upper  end  of  the  sympathetic  ganglionic  chain. 
The  sensitiveness  to  adrenalin,  again,  which  so  accurately 
reproduces  in  its  action  the  effects  of  true  sympathetic  nerves, 
IS  said  to  be  increased  by  excessive  thyroid  activity.  Thus 
Loewi  states  that  instillation  of  adrenalin  into  the  con- 
junctival sac,  which  is  without  effect  on  the  pupil  in  the 
normal  subject,  causes  dilatation  of  the  pupil  in  the  sufferer 
from  Graves's  disease.  Asher  and  Flack  have  found,  that  the 
pressor  response  to  a  given  subma.ximal  injection  of  adrenalin, 
in  the  anaesthetised  rabbit,  is  increased  by  injecting  thyroid 
extract.  But  the  nervous  symptoms  of  Graves's  disease,  or 
those  of  experimentally  produced  thyroid  excess,  are  certainly 
not  those  of  pure  sympathetic  stimulation  ;  nor  are  by  any 
means  all  effects  of  sympathetic  nerves  represented  in  the 
picture.  The  most  that  can  properly  be  claimed  on  behalf  of 
the  suggested  specific  relation  of  the  thyroid  to  sympathetic 
excitability,  is  that  certain  of  the  prominent  symptoms  of 
thyroid  exc.'ss — exophthalmos,  tachycardia,  the  tendency  to 
glycosuria — have  a  suggestive  relation  to  actions  of  the  sym- 
pathetic nerves,  or  of  adrenalin.      It  may  be  noted  that  an 
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attempt  has  been  made  to  differentiate  two  types  of  Graves's 
disease,  in  which  super-excitability  of  the  true  sympathetic  and 
of  the  rest  of  the  autonomic  system  respectively  predominate. 
Two  corresponding  hormones  have  even  been  postulated  in 
the  thyroid  secretion. 

MODE     or     ACTION'    OF   THE    THYROID    GLAND. 

Between  the  rival  theories  of  action  which  have  been 
advocated,  at  one  time  or  another,  for  several  of  the  ductless 
glands — destruction  of  naturally  arising  toxic  products,  or  the 
production  of  a  secretion  necessary  for  the  normal  function  of 
other  tissues— it  is  easier  to  choose  in  the  case  of  the  thyroid 
gland  than  in  any  other.  The  possibility  of  replacing  an  absent 
or  defective  thyroid,  by  administering  extracts  from,  or  the 
substance  of  thyroid  gland,  is  conclusive  in  favour  of  an  internal 
secretion.  This  does  not  necessarily  exclude  the  alternative 
theory  of  toxin-neutralization  ;  it  is  still  possible  to  suppose 
that  the  secretion  of  the  thyroid  acts  by  neutralizing  the  effect 
of  substances  which,  in  its  absence,  produce  toxic  symptoms. 
There  is,  however,  but  scantj'  evidence  in  favour  of  such  a 
view.  The  observations  on  the  aggravation,  by  meat  diet,  of 
symptoms  following  extirpation,  come  from  the  period  when 
the  significance  of  the  parathyroids  was  not  recognised.  Clearly 
in  its  favour  would  be  the  supposed  action  of  serum  or  milk 
from  thyrcidless  animals,  in  mitigating  or  removing  the 
symptoms  of  Graves's  disease,  if  that  action  were  supported  by 
convincing  evidence.  Probably  that  evidence  will  be  discussed 
elsewhere  in  this  number. 

A  comparatively  recent  revival  of  the  auto-intoxication 
theory  lays  stress  on  the  presence  of  iodine  in  the  thyroid 
gland.  It  is  suggested  that  albuminoid  substances,  with  toxic 
action,  are  absorbed  from  the  alimentary  canal,  and  that  they 
are  rendered  non-toxic  in  the  thyroid  by  iodization.  Here 
again,  the  possibility  of  replacing  the  action  of  the  gland,  by 
admmistering  extracts  or  substance,  shows  that  the  suggested 
iodization,  if  it  occurs,  can  be  carried  out  by  substances  derived 
from  the  thyroid,  and  does  not  require  the  structural  integrity 
of  the  gland  itself.  The  theory  is,  in  any  case,  little  more 
than  a  speculation. 

Hum's  interesting  observation  on  the  increased  resistance 
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to  acetonitrile,  which  mice  acquire  by  ingesting  thjToid 
substance,  has  been  quoted  as  evidence  of  a  neutralizing 
action  on  toxic  substances.  This  is  a  misreading  of  the 
observation,  which,  as  Hunt  and  his  colleagues  showed,  applies 
only  to  a  particular  poison  and  a  particular  species.  To  some 
other  poisons  the  mouse's  resistance  is  lowered  by  thyroid 
feeding. 

The  real  value  of  Hunt's  observation  is  in  providing  a 
test  for  some  constituent  of  the  thyroid ;  though  it  is  not 
conclusively  proved  that  the  constituent  so  detected  is  the 
physiologically  important  active  principle.  The  test  enabled 
him  to  obtain  further  evidence  in  favour  of  an  internal 
secretion  by  the  thyroid,  and  of  an  excess  of  such  secretion 
in  Graves's  disease.  He  found  that  blood  from  those  suffering 
from  this  condition  raised  the  resistance  of  mice  to  acetoni- 
trile, while  that  from  other  subjects  had  no  such  effect. 
It  ma}'  be  taken  as  demonstrated,  therefore,  that  the  thyroid 
furnishes  an  internal  secretion,  or  hormone,  which  is  essential 
to  normal  growth  and  metabolism,  and  which  has  a  pro- 
nounced action  on  nervous  function. 

On  the  method  of  the  secretion,  and  the  chemical  nature 
of  the  active  constituent,  evidence  is  scanty  as  yet.  One 
point  which  stands  out  clearly,  is  the  peculiar  power  of 
the  thyroid,  among  ductless  glands,  for  storing  its  active 
principle.  In  no  other  case  can  absence  or  atrophy  of  the 
gland  be  replaced,  with  a  like  perfection  and  complete- 
ness, by  administering  the  gland  substance.  It  is  natural 
in  these  circumstances,  to  identify  the  peculiar  colloid  sub- 
stance, filling  the  vesicles  of  the  gland,  as  the  stored  active 
material.  There  is  histological  evidence  that  this  viscid 
substance  arises  as  droplets  in  the  epithelial  cells  lining  the 
vesicles.  Appearances  have  also  been  described,  suggesting 
the  passage  of  colloid  betsveen  the  epithelial  cells  of  the 
vesicles,  or  by  rupture  of  the  latter,  into  the  lymphatics. 
There  are  certain  considerations,  however,  connected  with 
the  chemistry  of  the  substance,  which  may  well  give  rise 
to  doubt  as  to  whether  the  active  constituent  enters  the 
circulation  in  this  form. 

The  most  remarkable  feature  of  the  chemistry  is  the 
presence  of  iodine  in  considerable  amount,  o"2  per  cent,  or 
more  being  found  in  the  dried  gland  substance  of  the  sheep. 
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The  iodine  seems  to  be  attached  to  a  protein,  with  physical 
properties  resembling  those  of  the  nucleo-albumines  (thyreo- 
sjlobulin  of  Oswald).  The  physiological  significance  of  this 
iodine  is  far  more  difficult  to  determine.  Its  proportion  varies 
within  Nvide  limits  in  normal  animals,  in  accordance  with  the 
iodine  content  of  the  diet.  In  young  animals,  in  which  the 
activity  of  the  thyroid  is  of  the  highest  importance,  the  gland 
contains  little  or  no  iodine.  This  could  be  interpreted  as 
indicating  that  the  iodine  has  no  relation  to  the  hormone,  or, 
on  the  other  hand,  might  conceivably  be  due  to  the  rapid  use 
of  the  hormone,  with  practically  no  storage,  in  the  young 
subject.  Hunt  found  that  such  young  thyroids  had  some 
efficiency  in  raising  resistance  to  acetonitrile,  but  that  activity 
in  this  direction  ran,  on  the  whole,  roughly  parallel  to  iodine- 
content.  In  adult  animals  no  evidence  exists  showing  that 
thyroid  activity  becomes  excessive  when  the  gland  is  enriched 
in  iodine  by  administering  iodides,  etc.,  or  deficient  when 
the  gland  is  depleted  of  iodine,  by  keeping  on  iodine-free 
diet. 

Various  attempts  have  been  made  to  identify  the  iodine- 
containing  complex  in  the  peculiar  protein  of  the  thyroid. 
Baumann,  by  a  somewhat  severe  hydrolysis  with  10  per  cent, 
sulphuric  acid,  obtained  a  dark,  tarry  substance,  soluble  in 
alkalies,  and  containing  over  9  per  cent,  of  iodine.  For  this 
substance,  named  thyro-iodine,  several  observers  have  claimed 
therapeutic  action  in  conditions  of  thyroid  deficiency  and  in 
goitre.  The  evidence,  however,  is  not  perfectly  convincing ; 
various  artificial  iodised  proteins,  and  even  fatty  acids,  have 
been  found  to  ameliorate  symptoms  following  thyroid  depri- 
vation, and  iodine  itseli  seems  to  have  some  value  in  reducing 
goitres. 

While  it  may  be  doubted  whether  this  drastic  hydrolysis 
yields  the  true  active  principle,  there  is  no  doubt  that  the 
activity  of  thyroid  substance  is  relatively  resistant  to  such 
hydrolytic  cleavage  as  occurs  in  the  alimentary  canal.  The 
value  of  administering  thyroid  substance  by  the  mouth  is 
proof  of  this.  It  is  quite  out  of  keeping  with  what  is  known 
of  protein  metabolism,  to  suppose  that  a  complex  protein 
from  a  different  species  can  be  absorbed  and  used  unchanged  ; 
and  it  is  established  that  the  residue  left  after  peptic  digestion 
of  thyroid  protein    is  still    active.      Now  it   does  not  seem 
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probable,  when  this  active  residue  is  absorbed  by  a  thyroidlesi 
patient  or  animal,  that  it  is  synthesized  into  colloid  before 
acting,  in  the  absence  of  the  organ  by  which  colloid  is  pro- 
duced. It  may  be  a  grouping  which  readily  becomes  attached 
to  proteins,  and  may  be  distributed  in  some  form  of  com- 
bination with  the  blood  proteins.  If  that  were  known  to  be 
the  case,  it  might  be  suggested  that  the  function  of  the  colloid 
was  to  anchor  such  of  the  active  principle  as  was  in  excess 
of  immediate  needs.  But  the  possibility  of  such  free  specu- 
lation is  a  sufficient  index  of  poverty  in  positive  evidence, 
and  of  the  need  for  further  investigation. 

The  immediate  effects  of  injecting  thyroid  extracts  into 
the  circulation  present  nothing  characteristic.  A  fall  of  blood 
pressure  has  been  described  by  some,  an  increased  acti\'ity 
of  the  heart  by  others.  But  either  effect,  in  the  degree 
described,  can  be  produced  by  injecting  extracts  from  one 
organ  or  another,  to  which  no  specific  function  of  internal 
secretion  can  be  attributed. 

Asherand  Flack  described  effects  of  a  more  suggestive  kind. 
They  found  that  either  by  injecting  thyroid  extracts,  or  by 
stimulating  the  nerves  supplying  the  gland,  in  anaesthetized 
rabbits,  they  obtained  an  augmented  response  to  a  stimulus  of 
given  strength  and  duration,  applied  to  the  depressor  nerve,  or 
to  injection  of  a  constant  dose  of  adrenalin.  The  observation 
is  obviously  in  line  with  what  is  known  of  the  effects  of  chronic 
thyroid  excess.  On  the  other  hand,  the  apparent  indication, 
that  the  output  of  thyroid  secretion  is  under  control  of  the 
central  nervous  system  through  the  laryngeal  nerves,  was 
hardly  to  be  anticipated  from  the  other  known  facts  of  thyroid 
physiology.  These  suggest  rather  the  slow,  persistent  influence 
of  a  continuous  output,  than  the  sudden  gushes  of  secretion,  in 
response  to  a  rapidly  fluctuating  demand,  such  as  one  associates 
with  nervous  control. 

The  mention  again  of  the  influence  of  thyroid  secretion  on 
the  action  of  adrenalin,  brings  us  to  the  question  of  the 
relation  between  the  different  ductless  glands.  There  is  no 
section  of  physiology  which  offers  such  temptation  to  the 
speculative  theorist  as  this.  There  is  great  wealth  of  suggestive 
facts,  but  an  almost  equal  poverty  of  clearly  significant  ones. 
There  is  room  in  such  a  field  for  wide  difference  of  opinion. 
There  are  indications  of  some  relation  between  the  activity  of 
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the  Uiyroid  and  that  of  the  sex-glands,  especially  in  the  female. 
The  swelling  of  the  thyroid  at  the  menstrual  period,  after 
defloration ,  and  during  pregnancy  ;  the  much  greater  frequency 
of  Graves's  disease  in  the  female  than  in  the  male,  and  its 
predominant  incidence  between  puberty  and  the  climacteric  ; 
the  sexual  infantilism  resulting  from  thyroid  atrophy  or  removal 
in  early  life  ;  the  disorders  of  menstruation,  associated  with 
either  thyroid  deficiency  or  excess — these  and  many  other 
observations  indicate  a  relation  between  thyroid  and  ovarian 
activity.  But  it  is  difficult  to  give  a  precise  definition  of  the 
relation,  or  to  form  a  clear  conception  of  the  mode  of  inter- 
action. The  existence  of  the  relation  is  as  obvious  as,  say,  that 
between  the  supra-renal  cortex  and  sexual  development  and 
activity  in  the  male,  and  the  meaning,  as  yet,  equally 
obscure. 

In  the  case  of  the  pituitary  gland  there  is  some  evidence 
of  an  attempt  at  vicarious  function.  Hypertrophy  after  thyroid 
extirpation  has  been  described,  and  the  formation  of  colloid. 
There  is  no  evidence,  however,  that  these  changes  are  effective 
in  replacing  thyroid  function.  The  relation  of  thyroid  activity 
to  carbohydrate  metabolism,  to  which  allusion  has  already 
been  made,  has  naturally  provoked  the  suggestion  of  an 
antagonism  between  the  action  of  this  gland  and  that  of  the 
pancreas  in  this  direction.  Indeed,  a  complete  scheme  has 
been  put  forward,  in  which  the  actions  of  the  thyroid,  pituitary, 
parathyroid,  and  supra-renal  glands,  and  of  the  pancreas,  are 
linked  in  a  complex  series  of  augmentor  and  antagonistic 
influences.  For  any  one  of  the  alleged  interactions  some 
evidence  can  be  presented.  But,  at  the  present  stage  of 
investigation,  any  suoh  precise  scheme  involves  a  process  of 
selecting  what  is  apposite,  and  ignoring  or  slurring  over  v.-hat 
is  inconvenient.  My  own  feeling  is,  that  the  brilliant  and 
suggestive  speculations  of  the  Viennese  school,  in  pariicular, 
unduly  weaken  the  connection  between  the  thyroid  and  the 
parathyroids,  and  present  with  undue  emphasis  and  precision 
its  relation  to  the  other  ductless  glands. 

Recent  collections  of  references  to  the  enormous  literature 
of  the  thyroid  gland  are  to  be  found  in  Biedl's  "  Innere 
Sekretion,"  and  in  Swale  \'incent's  article  in  the  Ergebnisse  der 
Physiologic  for  191 1, 
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[With  Plates  I.-XXVI.] 

The  subject  of  internal  secretion  is  one  to  which  a  wide 
interest  attaches,  and  the  problems  by  which  it  is  surrouuded 
constitute  a  profound  preoccupation  of  modem  medical 
science.  Up  to  now  the  place  of  honour  has  been  held  by 
the  thyroid  gland.  The  insufficiencies  of  this  organ  supply 
a  rich  field  of  observation,  and  close  study  is  rewarded  by 
results  having  a  very  definite  clinical  significance. 

Unfortunately,  however,  practical  acquaintance,  even  of 
the  most  elementary  description,  with  thyroid  and  pituitary 
insufficiency  is  rare.  It  is  my  daily  lot  to  encounter  physi- 
cians possessing  only  the  most  superficial  knowledge  of  the 
subject.  These  men  employ  thyroid  extract  as  a  drug  like 
any  other  drug,  without  knowing  why.  In  the  medical 
journals  which  they  affect,  they  have  met  with  isolated 
accounts  of  its  action  in  some  case  of  chronic  rheumatism, 
asthma,  profuse  h<emorrhagic  or  obstinate  cephalic  affection, 
and  they  exhibit  the  drug  on  the  happy  chance  of  achieving 
a  similar  effect.  When  asked  whether  they  have  found  traces 
of  subthyroidism  among  the  ascendants  or  collaterals  of 
their  patient,  they  will  not  know  how  to  answer.  They 
may  even  end  by  admitting  that  subthyroidism,  as  a  morbid 
entity,  is  unknown  to  them.  They  no  more  know  why  the 
exhibition  of  thyroid  extract  should  be  followed  by  abate- 
ment of  the  specific  symptoms,  than  they  know  why  anti- 
pyrin  relieves  headache  and  trional  induces  sleep  ;  what  is 
more,  they  do  not  care. 

To  the  better  informed,  the  dosage  proves  a  formidable 
stumbling-block.  There  are  those  who,  alarmed  by  the  un- 
toward cardiac  symptoms  wrongly  attributed  to  the  action 
of  thyroid  extract,  administer  the  drug  in  doses  so  small  as 
to  produce  results  which  are  inappreciable.  Others  again  risk 
quantities  which  are  dangerously  in  excess  of  the  mean,  with 
the  result  that  symnloms  of  a  disquieting  n-iture  are  provoked. 
The  weight  of  the  body  falls  rapidly  and  considerably,  there 
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is  alarming  palpitation,  and  the  muscular  pain  and  occipital 
and  dental  neuralgia,  which  it  was  the  object  of  the  treat- 
ment to  relieve,  become  very  much  intensified. 

In  some  instances,  excessive  dosage  brings  about  a 
rise  in  temperature,  the  hypothermia  so  characteristic  of  the 
subthyroidic  subject  gi\ing  place  to  hyperthermia.  This 
constitutes  an  incontestible  proof  of  thyroid  intoxication. 
Certain  authors,  observing  the  subthyroidic  condition  pass 
within  a  few  hours  into  a  condition  of  apparent  hyperthy- 
roidism, have  assumed  an  instability  on  the  part  of  the  thyroid 
gland.  This  notion  has  served  still  further  to  confuse  the 
ideas  of  the  practitioner.  Later  on,  I  shall  offer  an  explana- 
tion of  this  deceptive  symptom,  showing  how  readily  it  may 
be  explained,  and  how  easily  prevented. 

It  is  obvious  that  myxoedematous  dwarfism  and  infantile 
cretinism  cannot  escape  detection  by  a  physician  of  even 
moderate  attainments.  But  with  adult  m5'xoedema,  even 
when  of  a  pronounced  type,  this  is  by  no  means  always  the 
case.  More  often  than  not,  the  condition  is  mistaken  for 
Bright's  disease,  a  degree  of  plausibilitj'  being  lent  to  this 
diagnosis  by  the  fact  that  albuminuria  is  frequently  present, 
and  that  the  cerebral  symptoms  of  myxoedema,  namel)',  giddi- 
ness, a  dazed  sensation,  fainting,  and  coma,  are  very  similar  to 
the  symptoms  of  uraemic  origin  observed  in  chronic  nephritis. 

The  slighter  forms  of  thyroid  inadequacy  are  almost  in- 
variably missed  ;  yet,  owing  to  their  extreme  prevalence,  the 
recognition  of  these  is  particularly  important.  We  examine 
our  patients,  with  tuberculosis,  syphilis,  and  chronic  alco- 
holism in  view,  and  we  take  careful  note  of  consanguinity. 
But  this  is  not  enough.  We  ought  to  ascertain  the  thyroid 
resources  of  the  patient  as  well.  The  conditions  governing 
nutrition  and  combustion,  the  rapidity  of  the  organic  changes, 
the  probable  resistance  to  infective  agents, — these  are  points 
with  which  we  ought  to  concern  ourselves.  A  little  later  on 
it  will  be  shown  how  easy,  almost  mathematical,  research  of 
this  nature  is. 

It  is  the  object  of  this  article  to  throw  some  light  upon  the 
nature  of  thyroid  insufficiency,  using  the  term  in  its  broadest 
sense.  It  is  proposed  to  describe  not  only  severe  conditions, 
the  significance  of  which  is  apparent  at  a  first  glance,  but  also 
to  define  the  symptomatic  outline  of  the  slighter  forms. 
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It  has  been  said  that  no  one  who  has  once  seen  a  case  of 
true  myxoedema,  in  other  words,  complete  thyroid  suppression^ 
could  fail  to  recognize  it  again.  This  is  quite  true.  It  is  my 
intention  to  show  here  as  many  such  cases  as  the  scope  of 
this  article  and  the  kindness  of  the  Controlling  Editor  of 
The  Practitioner  permit. 

PHYSIOLOGY   OF  THE   THYROID   GLAND. 

Having  once  determined  the  part  played  by  tlie  thyroid 
gland  in  the  normal  economy,  it  should  be  possible  accu- 
rately to  define  the  symptoms  which  would  result  from 
diminution  of  its  secretion  in  varying  degree.  Unfortunately, 
however,  that  is  a  point  at  which  we  have  not  as  yet  arrived. 
In  the  region  of  established  fact  all  that  we  can  affirm  with 
certitude  is :  (m)  that  the  thyroid  governs  the  building-up  ol 
the  cells,  that  is  to  say,  the  formation  and  growth  of  the 
tissues ;  and  {b)  that  it  regulates  the  destruction  of  the 
albumen  molecule,  and  governs  the  processes  by  which 
waste  material,  resulting  from  the  incessant  regeneration  of  the 
organs,  is  eliminated. 

CELL-GROWTH. 

No  cell,  whatever  its  nature,  attains  the  morphological 
completeness  necessary  to  the  perfect  accomplishment  of  its 
function,  unless  it  be  supplied  with  a  certain  essential  quantity 
of  thyroid  secretion. 

The  demonstration  of  this  fact  is  easy.  A  child  suffering 
from  marked  thyroid  insufficiency,  whether  spontaneous  or  as 
the  result  of  the  operative  removal  of  the  major  portion  of 
the  gland,  ceases  to  grow.  If  he  is  given  extract  obtained 
from  the  thyroids  of  sheep,  he  will  begin  to  grow  again. 
If  this  treatment  is  suspended  there  is  once  more  arrest  of 
growth.  Thyroid  secretion  is  essential  to  the  growth  of  each 
cell,  and  it  is  therefore  indispensable  to  the  general  develop- 
ment of  the  individual.  This  is  well  illustrated  by  the 
following  histories  of  cases  : — 

Emile  L.  (Fig.  i,  Plate  1.)  was  20  years  of  age  when  I 
first  saw  him.  According  to  his  mother,  he  ceased  growing 
at  the  age  of  7.  His  height  was  3  feet  lo^  inches.  His 
condition  was  one  of  hereditary  thyroid  degeneracy  of  tuber- 
cular origin,  his  father  having  died  of  pulmonary  tuberculosis 
a  few  days  before  his  birth.     In  spite  of  the  small  size  of   the 
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pliotogiaph,  the  pufliness  of  the  face,  the  rickety  curve  of  the 
tibias,  the  protruding  abdomen,  and  the  general  infiltration 
over  the  entire  body  are  readily  discernible.  Thyroid  extract 
was  exhibited,  and  there  was  a  resumption  of  growth  ;  changes 
took  place  in  the  genitals,  and  at  the  end  of  six  months  they 
had  assumed  their  normal  development.  Some  authors  are  of 
the  opinion  that  the  arrest  of  growth  in  these  cases  in  due  to 
testicular  insufficiency,  and  they  describe  the  condition  as  one 
of  "  dwarfism  due  to  sexual  insufficiency."  As  a  matter  of 
fact,  both  the  arrest  of  growth  and  the  infantile  condition  of 
the  genitals  are  derived  from  the  same  source,  namely,  thyroid 
insufficiency  pure  and  simple.  That  this  is  the  case  is  proved 
by  the  success  of  thyroid  medication. 

Emile  underwent  continuous  treatment  for  5  years.  In 
ic>95,  his  height  was  3  feet  io|  inches  ;  in  1900,  it  was  4  feet 
io|  inches,  a  total  gain  of  12  inches.  In  1900,  treatment  was 
suspended. 

I  saw  him  again  in  1907  (Figs.  2  and  3,  Plate  I.).  In 
spite  of  the  fact  that  his  physical  and  mental  development 
were  good,  I  noticed  a  certain  regression,  a  return  to  the 
infantile,  more  especially  in  the  sexual  characteristics.  This 
shows  very  clearly  that  the  thyroid  gland  controls,  not  onlj' 
the  development  of  the  sexual  system,  but  also  its  trophic 
maintenance  and  physiological  function.  I  also  remarked  an 
extraordinary  relaxation  of  the  rotular  ligaments.  Dislocation 
of  the  patella  occurred  spontaneously  and  very  readil}'.  It 
invariably  happened  on  sitting  down,  and  was  quite  painless 
(Fig.  3,  Plate  I.). 

The  relaxation  of  articular  ligaments  is  frequently  observed 
in  children  of  arrested  growth,  who  are  under  treatment  with 
thyroid  extract.  The  ligaments  at  the  internal  aspect  of  the 
knee-joints  are  those  most  frequently  affected,  with  the  result 
that  a  certain  amount  of  knock-knee  becomes  apparent.  The 
parents  are  alarmed  by  the  untoward  symptom,  and,  unless 
reassured,  suspend  the  treatment.  The  deformity  is  corrected, 
however,  as  the  child  grows  older.  Relaxation  of  the  plantar 
ligaments  in  subthyroidic  subjects  is  a  frequent  source  of 
flat-foot.  The  pain  in  the  tarsus  and  the  heel,  which  is 
sometimes  complained  of  by  adolescents,  corresponds  with  a 
certain  degree  of  thyroid  insufficiency.  The  articulations  of  the 
thumb   and    fingers   may   also  undergo   abnormal    relaxation, 
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and  it  is  frequently  possible  to  bend  the  fingers  backwards, 
until  they  touch  the  back  of  the  hand.  When  gloved,  the 
soft  and  infiltrated  hand  loses  its  form,  and,  on  being  squeezed, 
conveys  the  impression  of  a  glove  filled  with  clay.  It  is 
possible  with  very  little  practice  to  judge  of  the  degree  of 
thyroid  inadequacy  merely  by  squeezing  the  patient's  hand. 

The  following  is  an  example  of  resumption  of  growth  in 
a  child,  sufifering  from  pronounced  thyroid  inadequacy  with 
arrested  development. 

A  glance  at  Fig.  4  (Plate  II.)  is  sufficient  to  show  that  we 
have  to  do  here  with  a  case  of  severe  myxoedema,  wbich  is 
revealed  by  the  infiltration  of  the  face  and  of  the  entire  body. 
Attention  is  drawn  to  the  effect  of  the  treatment  upon  the 
very  marked  umbilical  hernia,  which  went  beyond  the  upper 
margin  of  the  fibrous  ring.  Under  the  treatment,  puberty 
supervened.  At  the  end  of  the  first  year  the  abdomen  was 
still  very  large  ;  by  the  end  of  the  second  year,  the  cure 
was  complete.  The  muscular  structure  was  entirely  regene- 
rated, and  had  acquired  sufficient  strength  in  the  abdominal 
region  to  counteract  the  pressure  of  the  visceral  organs. 

The  next  case  also  illustrates  very  clearly  the  constructive 
properties  of  the  thyroid  secretion.  When  first  I  saw  this 
child.  Fig.  5  (Plate  II.),  he  was  loJ.  His  height  was  36J 
inches,  the  height  of  a  bo)'  of  4 J.  Later  on,  when  discussing 
the  causes  of  severe  thyroid  inadequac)',  the  reasons  for  his 
condition  will  appear. 

The  infiltration  characteristic  ot  thyroid  insufficiency  is 
seen  to  even  belter  advantage  in  this  case  than  in  the  pre- 
ceding one.  The  heavy,  puffy  face,  the  protruding  abdomen, 
the  infiltrated  limbs,  and  the  rickety  crookedness  of  the  legs 
are  all  pathognomonic.  .A.t  the  end  of  the  first  year  the  height 
was  3  feet  6|-  inches  ;  at  the  end  of  the  second  it  was  3  feet 
lof  inches;  and  at  the  end  of  the  third  it  was  4  feet  2  inches, 
the  total  gain  being  13!  inches.  The  intellect,  which  had  been 
vague  and  obtuse,  gradually  developed.  The  child  was  sent 
to  school,  where  he  distinguished  himself  by  his  application. 

The  child  D.  E.,  whose  photograph  is  reproduced,  is  the 
youngest  of  a  large  family  of  normal  children.  He  was  born 
a  cretin,  and  his  mother  died  of  pulmonary  tuberculosis 
a  few  days  after  his  birth.  The  condition  is  that  of  thyroid 
degeneracy  of  tubercular  origin. 
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1  ig.    I.     i..!;i;^   1.     Influence  of  thyroid  extract  upon  the  growth  of  a  myxaedematous 
dwarf.       Successive    stages,    from     1895- 1900,    showing    general    improvement    and 

resumption  of  growth. 


Fig.  2. — Emile  L.  in  1907 


Fig.  ^.~The   same.       Relaxation    of    the 
articular  ligaments.     Spontaneous  disloca- 
tion of  the  patellas. 
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Fig.    4. — Pronounced    thyroid    inadequacy    in   a  girl    of    18.       /Ircfst   of  grotvth. 

Influence  of  artificial   thyroid  stimulatinn.     In   2  years  the  height  increased  from 

3  //.   5  111.  (height  of  a  child  of  8)   to  4  /(.   4    in.      Tulal  gain,   11    in. 


I'ig.  5.— VViie  myxcedenia.     Age  lui  .  height  jOi  iii.     Bflects  of  thyroid  extract  upon 
the  processes  of  groioth  at  the  end  of  1,  _•  and  3  years. 
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— U.  L.  Ai   Hie  eiui  oj  i  jvurs  and  9  tnijRl^i;;  0/  ii^a:m,.i::.     The  abdomen 
ii(i/;    the  umbilical   hernia   has  disappeared;   the  height   has   increased  by 
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after  8  months. 
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At  the  age  of  14  years  (Fig.  6),  his  height  is  29  in.,  the  height 
of  a  baby  of  18  months.  The  infiltration  of  the  entire  body, 
tha  gaping  mouth  from  which  the  over-large  tongue  protrudes, 
the  bent  tibias,  the  enormous  protrusion  of  the  abdomen,  the 
umbilical  hernia,  the  scanty  hair,  all  these  signs  point  to  but 
one  diagnostic  conclusion,  namely,  subthyroidic  cretinism  in  its 
most  extreme  form.  The  intelligence  is  nil ;  the  expression 
of  his  emotions  by  a  few  grunts  is  as  much  as  he  is  able  to 
accomplish.  He  is  invincibly  constipated,  and  is  unable  to 
control  his  urine  either  by  day  or  night. 

Now  see  him  (Fig.  7)  after  a  69  days'  treatment  with 
thyroid  extract.  He  has  grown  nearly  4  inches  ;  the  abdomen 
is  markedly  reduced  in  size  ;  the  infiltration  of  the  limbs  is 
noticeably  diminished ;  and  the  facial  expression  has  become 
interrogative  and  intelligent. 

The  treatment  has  now  (Fig.  8)  been  maintained  for  two 
years  and  nine  months,  and  in  that  time  he  has  grown  1 6  inches. 
His  intelligence  has  rapidly  developed  ;  he  can  now  speak  and 
takes  an  interest  in  everything  that  goes  on  around  him. 

Here  he  is  (Figs.  9  and  10)  at  the  end  of  12  years  of 
treatment.  His  height  has  increased  by  27I  inches ;  the 
expression  of  the  face  is  intelligent  ;  the  sexual  organs  are 
perfectly  developed.  Note  the  exaggerated  lumbar  cur\'e 
(Figs.  9  and  10),  due  to  relaxation  of  the  dorsal  ligaments. 
I  have  observed  this  sign  in  other  subjects  after  prolonged 
treatment  with  thyroid  extract. 

So  much  having  been  done  for  this  boy,  who  at  the  age 
of  14  measured  only  29  inches  (9  inches  more  than  a  newly 
bom  infant)  and  who  represented  a  complete  type  of  cretinism, 
how  brilliant  might  not  be  the  results  of  thyroid  medication  in 
the  case  of  children  less  profoundly  affected  I  That  such  an 
assumption  is  justified  is  shown  by  the  following  history  : — 

The  little  girl,  depicted  in  Fig.  11,  is  7  years  old.  Her 
abdomen  is  enormous ;  there  is  constipation  of  the  most 
obstinate  kind,  which  frequently  terminates  in  a  fit  of  violent 
diarrhoea.  The  face  is  intelligent  and  speech  is  clear.  Her 
neck  is  short,  and  the  tibias  show  the  syphilitic  curs^e. 
Her  height  is  2  feet  1 1  inches,  in  place  of  the  normal 
3  feet  7i  inches. 

Now  observe  the  results  of  treatment  with  thyroid 
(Fig.    II).      In    8    months    her   height    has   increased   from 
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2  ft.  n  in.  to  3  ft.  7!  in.  ;  the  abdomen  has  subsided  ; 
and  the  neck  has  emerged.  This  protrusion  of  the  abdomen 
in  children  is  frequently  mistaken  for  mesenteric  tuberculosis 
(tabes  mesenterica). 

The  following  is  an  instance  of  slight  thyroid  insufficiency. 
At  a  first  glance,  this  boy  (Fig.  12),  whose  age  is  iii  years,  does 
not  suggest  an  impoverished  thyroid.  He  is  simply  small 
for  his  age,  his  height  being  4  ft.  3f  in.  instead  of  the 
normal  4  ft.  6  in. 

This  child  is  the  victim  of  generalized  alopecia ;  he  is  an 
infantile  subject  of  the  Lorain  type.  His  limbs  are  thin, 
slender,  and  fragile ;  the  thorax  is  elongated  and  contracted  ; 
the  ears  stand  away  from  the  head  ;  the  arms  are  extra- 
ordinarily thin  and  frail.  He  makes  a  fairly  good  figure  in  his 
clothes,  and  it  might  not  have  occurred  to  me  to  photograph 
him  naked,  if  former  experience  had  not  shown  me  that  hair- 
less children  frequently  present  unequivocal  symptoms  of 
infantilism. 

The  effects  of  thyroid  medication  were,  briefly,  as  follows  : 
At  the  end  of  six  months  the  patient  had  gained  i^  in,  in 
height,  and  his  hair  was  growing  strongly.  At  the  end  of 
9  months  his  height  had  incre.ised  by  i^-  inches,  and  his  hair 
was  normal. 

By  comparing  the  profile  in  the  first  photograph  with  that 
in  the  last  (Fig.  13),  it  will  be  seen  how  the  face  has  gained 
in  intelligence.  In  the  latter  picture,  the  puerile,  almost 
infiintile,  character  has  entirely  disappeared. 

The  next  portrait,  that  of  the  patient's  mother,  may  come 
somewhat  as  a  surprise  (Fig.  14,  Plate  VHI.).  I  feel  confident, 
however,  that  whenever  confronted  with  a  child  suspected  01 
subthyroidism,  whether  severe  or  benign,  it  is  highly  expedient 
to  see  the  mother  and,  if  possible,  to  examine  her.  She  will 
frequently  be  found  to  show  the  stigmata  of  thyroid  in- 
adequacy. 

In  the  present  instance,  the  woman,  whose  age  is  35 
appears  ten  years  older.  Her  expression  is  fatigued,  and 
she  is  literally  worn  out.  The  eyelids  droop  in  flaccid 
folds.  The  hair  is  fine  and  very  scanty,  so  scant)'  in  fact 
that  its  poverty  is  unconcealed  by  the  artifice  of  hair-dressing. 
There  are  brown  pigmented  patches  on  the  skin.  Sir 
Arbuthnot  Lane  would  describe  this  woman  as  the  victim  of 
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['"ig.   14. — Mother  oj  the  chiUl   shown   in    Figs,    12   and    13.     Chronic   heni/^ti 
siibthytuiilism. 


^'"'S-    '5- — Mi'Ji'iin  thyroid  insujfuiency.      liejirc  <iiid  ajt^'r  u    loj  days'  luiifse  o) 
treatment. 
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chronic  intestinal  stasis,  and  he  would  be  right,  for  she  is 
habitually  constipated.  She  suffers  from  frequent  migraine, 
and  she  always  feels  cold.  She  complains  of  interscapular 
spinal  neuralgia,  especially  in  the  morning.  As  we  shall  see 
later,  she  conforms  to  the  type  of  slight  chronic  thyroid 
inadequacy.  In  the  greater  number  of  instances,  children  and 
adolescents  who  are  the  victims  of  nocturnal  enuresis  are 
thyroid  inefficients.  The  woman  under  consideration  wetted 
her  bed  until  she  was  16  years  old.  She  now  suffers  from 
poUakisuria,  and  experiences  an  incessant  need  for  micturition. 
She  did  not  menstruate  until  the  age  of  18,  a  sign  of  marked 
backwardness  in  the  development  of  the  sexual  organs. 

In  spite  of  my  instructions,  the  boy,  once  his  hair  had 
grown,  dropped  the  treatment,  with  the  result  that  his  hair 
again  came  out.  It  grew  again,  however,  as  soon  as  the 
thyroid  treatment  was  resumed. 

Many  similar  examples  could  be  given,  but  enough  has 
been  said  to  show  that  thyroid  stimulation  is  a  necessary 
concomitant  of  growth  ;  in  other  words,  it  is  essential  to  tlie 
building-up  of  the  cell. 

CKI.L-DESTRL'CTION. 

.\fter  the  cell  has  been  in  performance  of  its  function  for 
a  certain  length  of  time,  it  degenerates.  Tiie  albumen- 
molecule  breaks  up  into  its  component  parts,  and  is  eventually 
eliminated  by  waj'  of  the  skin,  the  lungs,  the  intestine,  and, 
more  particularly,  the  kidneys,  from  which  it  is  excreted  in 
the  form  of  water  and  urea.  As  long  as  the  function  of  the 
thyroid  is  normal,  this  process  of  elimination  continues.  As 
soon,  however,  as  thyroid  activity  is  impaired,  the  products 
of  decomposition  cease  to  be  carried  off  at  the  required  rate, 
with  the  result  that  they  accumulate  in  situ  in  the  form  of 
mucin,  fat,  and  other  bye-products.  The  cell  becomes  clogged 
with  them,  and  a  peculiar,  hard  cedema,  which  does  not  pit  on 
pressure,  is  the  result. 

It  is  from  this  phenomenon  that  the  term  "  myxcedema  "  is 
derived,  a  term  used  to  include  all  maladies  due  to  thyroid 
insufficiency.  Where  the  condition  is  serious,  this  accumula- 
tion of  waste  products  may  attain  enormous  proportions.  In 
other  instances,  it  is  barely  appreciable,  and  the  patient  may 
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even  be  lean  to  emaciation.  The  accumulation  is,  however, 
none  the  less  there.  The  process  of  infiltration  may  be 
intermittent,  owing  to  the  intermittent  character  of  the 
thyroid  exhaustion. 

If  thyroid  extract  is  administered  to  a  patient  showing 
myxcedematous  infiltration,  the  accumulation  of  waste  pro- 
ducts is  immediately  attacked,  burnt  up,  and  destroyed.  The 
amount  of  the  urea  in  the  urine  is  enormously  increased. 
The  patient  loses  weight,  and  this  loss  is  continued  until  the 
waste  material  is  completely  eliminated.  After  that  stage 
has  been  reached,  the  weight  remains  stationary,  even  though 
the  dosage  be  increased.  If  the  treatment  be  suspended, 
combustion  is  retarded,  and  the  weight  rises  until  the  earlier 
figure  is  again  reached.  Instances  of  the  way  in  which  the 
waste  products  of  cell-decomposition  may  accumulate  are,  un- 
fortunately, by  no  means  rare.  Let  us  take  a  case  of  well- 
defined  thyroid  insufficiency,  such  as  that  depicted  in  Fig.  15 
(Plate  VIII.). 

This  woman  is  47  years  of  age.  There  is  obvious  infiltra- 
tion of  the  face  and  of  the  entire  body.  She  presents  all  the 
classical  signs  of  myxojdema.  When  I  first  saw  her,  she  weighed 
10  stone  9i  lbs.  At  the  end  of  103  days  of  thyroid  treatment 
her  weight  had  fallen  to  9  stone  9^^  lbs.  She  had  thus  lost 
16  lbs.  II  ozs.,  loj  per  cent,  of  her  initial  weight.  The 
photograph  shows  verj*  clearly  the  infiltration  of  the  face,  and 
the  almost  bestial  expression  which  was  imparted  to  it. 

The  woman  shown  in  Fig.  16  is  another  instance  of  thyroid 
insufficiency.  Her  age  is  63.  Before  treatment,  she  weighed 
10  stone  13  lbs.  5  ozs.  At  the  end  of  a  course  of  treatment 
lasting  94  days,  she  had  lost  21  lbs.  9  ozs.,  more  than  12  per 
cent,  of  her  initial  weight. 

Fig.  17  shows  a  woman  who  presents  all  the  typical  signs 
of  acute  myxoedema.  She  ascribes  her  condition  to  grief 
occasioned  by  the  death  of  her  husband  12  years  ago.  Her 
son  has  had  several  attacks  of  acute  articular  rheumatism. 
The  infiltration  is  very  considerable.  At  the  end  of  134  days, 
her  initial  weight  of  12  stone  6  lbs.  had  fallen  to  11  stone 
8 J  lbs.,  a  reduction  of  iii  per  cent. 

The  patient  shown  in  Figs.  iS  and  19  (Plate  X.)  is  51  years 
of  age.  He  believes  his  condition  to  be  the  outcome  of 
repeated  attacks  of  acute  articular  rheumatism.    He  is  suffering 
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Fig.   iS. — B.  True  myxreileina.     lii-siilts  of  trcatmitit  with   thyroiil  extract. 
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I'ig.  20. — True  iiiy.xwilenia.      Efject  oj   I  lea  I  iiivii  I    ii^on    the    iilis^rplion   0/  ilie 
III  fil  tratiun . 
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Fig.   26. — Severe    myxccdema.      Reduction    in    weight     under    thyroid   viedicatii 
20  per  cent. 
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Fig.  27.  -B.  True  myxnedema.     Hejore  and  after  treatment  willt  IhyruiJ.     Initial 
iveii;ht,  iS  stone  6.1   /'is.;  reduced  to  14  sfonc  25   /'«. 
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from  myxcedema  in  a  well-defined  form.  When  he  first  came 
under  treatment  he  weighed  15  stone  10  lbs.  At  the  end  of 
gS  days,  he  had  lost  20;^  lbs.,  12J  per  cent,  of  his  initial 
weight. 

The  woman  shown  in  Fig.  20  is  48  years  of  age.  She  has 
for  some  time  been  under  treatment  for  a  renal  affection, 
probably  Bright's  disease.  Her  eldest  brother  has  suffered 
irom  repeated  attacks  of  acute  articular  rheumatism.  Her 
initial  weight  was  10  stone  10  lbs.  10  ozs.  At  the  end  of 
30  days  she  had  lost  20  lbs.,  13^  per  cent,  of  her  initial  weight. 
When  treatment  was  inaugurated,  this  woman  (Figs.  21  and 
32)  weighed  12  stone  7I  lbs.  After  270  days,  she  had  lost 
24  lbs.  8  oz.,  i4i  per  cent,  of  her  initial  weight.  Notice  how 
the  profile  has  changed  with  the  disappearance  of  the  infiltra- 
tion. The  silly,  almost  ridiculous,  expression  has  entirely 
disappeared,  and  the  lines  have  become  sane  and  normal. 

The  case  shown  in  Figs.  23  and  24  illustrates  a  resorption 
which  is  even  more  marked.  The  patient's  age  is  52.  In 
203  days,  the  weight  fell  from  10  stone  iif  lbs.  to  8  stone 
II  lbs.  13  ozs.  Both  the  amount  of  the  urine  and  the  pro- 
portion of  the  urea  excreted  were  very  considerably  increased. 
The  disappearance  of  the  facial  oedema  produced  a  change 
which  was  almost  incredible.  It  seemed  hardly  possible  that 
the  face  could  belong  to  the  same  person. 

The  patient  shown  in  Fig.  25  illustrates  a  very  remarkable 
instance  of  true  rayxoedema.  His  age  is  63.  In  69  days,  his 
weight  fell  from  15  stone  i  lb.  3  ozs.  to  12  stone  1  lb.  3  ozs., 
an  absolute  loss  of  3  stone,  that  is  to  say,  20  per  cent,  of  his 
initial  weight. 

Fig.  26  illustrates  a  case  of  severe  advanced  myxcedema. 
The  initial  weight  was  15  stone  11  lbs.  At  the  end  of  a  two- 
months'  course  of  treatment  with  thyroid,  he  had  lost  43  lbs. 
13  ozs.,  20  per  cent,  of  his  initial  weight. 

The  two  cases  which  follow  show  an  even  greater  degree 
of  infiltration. 

B.  (Figs.  27  and  28)  is  63  years  of  age.  He  is  very  heav}% 
iS  stone  6^  lbs.  He  shows  all  the  signs  of  typical  myxcedema. 
The  infiltration  is  enormous.  Under  treatment  with  thyroid, 
he  lost  6oi  lbs. — 2^^  per  cent. — in  60  days. 

Fig.  28  shows  the  patient  in  profile.  The  modelling  of  the 
bony  structure,  both  facial  and  cranial,  has   reappeared   with 

c  2 


36  THE   PRACTITIONER. 

almost  sculptural  clearness. 

The  patient  who  brings  this  series  to  a  close  weighed  over 
i6i  stone.  As  the  illustrations  (Figs.  29  and  30)  show,  the 
infiltration  of  the  face  and  neck,  more  especially  of  the  nape, 
was  enormous.  Under  the  influence  of  thyroid  extract  his 
weight  fell  from  16  stone  8  lbs.  11  ozs.  to  11  stone  6  lbs.  5  ozs., 
a  total  loss  of  52  lbs.  13  ozs.,  25:^^  per  cent,  of  his  initial 
weight. 

The  cases  which  have  been  described  illustrate  very  clearly 
the  two  main  functions  of  the  thyroid  gland.  These  are  the 
promotion  of  cell  growth,  and  the  elimination  of  the  waste 
material  which  results  from  the  destruction  of  the  tissues. 
The  thyroid  gland  watches  over  the  maintenance  of  the  organs 
through  the  medium  of  the  trophic  centres,  and  it  controls 
the  general  chemistry  of  the  entire  organism.  As  a  corollary 
to  this  activity,  it  may  be  said  that  the  maintenance  of  tem- 
perature is  dependent  upon  the  integrity  of  the  thyroid  func- 
tion. Hypothermia  is  an  almost  invariable  accompaniment  ot 
even  the  slighter  forms  of  thyroid  insufliciency.  Such  patients, 
the  younger  ones  more  particularly,  complain  of  chilliness  of 
the  hands  and  feet  ;  they  never  feel  warm,  even  in  bed.  In 
pronounced  thyroid  inadequacy,  the  morning  axillary  tempera- 
ture may  lall  to  90°  or  lower,  and  the  patient  shivers  in  spite 
of  the  mountain  of  clothes  and  wraps  with  which  he  seeks  to 
protect  himself. 

It  is  probable,  however,  that  the  thyroid  gland  performs 
functions  which  are  of  a  nature  even  more  delicate.  Its 
secretion  increases  the  resistance  of  the  organism  to  infective 
diseases.  It  has  been  shown  by  positive  experiment  that  in 
animals  treated  with  an  excess  of  thyroid  substance  the 
alexines  are  increased.  As  will  appear  later,  a  condition  of 
thyroid  inadequacy  diminishes  the  plasticity  of  the  blood,  and 
induces  a  state  of  haemophilia.  This  explains  the  profuse 
menstruation  and  the  post-partum  haemorrhage,  frequently  of 
an  alarming  nature,  which  are  observed  in  connection  with 
subthyroidic  women. 

DISORDERS   DUE   TO   THYROID   INSUFFICIENCY. 

Th}'roid  inadequacy  in  children  is  attended  by  a  more  or 
less    complete    arrest   of    the    normal    processes   of    growtli. 
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together  with  a  varying  degree  of  infiltration  ;  the  intensity 
of  both  symptoms  depends  upon  the  degree  of  the  in- 
adequacy. 

In  the  adult,  the  lesion  is  confined  to  infiltration,  the 
amount  of  which  varies  in  accordance  with  the  degree  of 
thyroid  insufficiency  and  the  duration  of  the  disease.  With 
the  few  exceptions  which  I  shall  describe  later,  this  infiltration 
has  no  tendency  to  spontaneous  regression.  Hence,  those 
fortunate  instances  in  which  pregnancy  is  accompanied  by 
resorjition  of  the  infiltrates  are  the  more  remarkable.  The 
favourable  phenomena  in  such  cases  are  due  to  hypertrophy 
of  the  thyroid,  by  which  pregnancy  is  accompanied. 

Some  women  are  never  so  well  as  when  they  are  pregnant. 
Stimulation  of  the  thyroid  function  does  not,  however,  continue 
after  the  periods  of  gestation  and  lactation  have  passed.  As 
soon  as  she  has  weaned  her  baby,  the  subthyroidic  woman 
again  falls  into  her  former  state  of  lassitude  and  torpor,  accom- 
panied by  general  infiltration.  I  have  had  to  do  with  one 
such  case,  the  history  of  which,  from  this  point  of  view,  was 
ver}'  remarkable.     It  is,  briefly,  as  follows  :  — 

Mme.  B.  (Figs.  31  and  32)  was  42  years  old  when  these 
photographs  were  taken.  At  the  age  of  28,  as  the  result  of 
chill,  she  had  marked  swelling  of  the  hands  and  feet.  She  had 
had  albumen  in  her  urine,  and  had,  in  consequence,  been  treated 
for  Bright's  disease.  In  spite  of  the  treatment,  however,  she 
had  made  no  progress,  and  for  years  she  dragged  herself 
about,  weary,  somnolent,  worn,  and  aching  in  every  limb. 
She  became  pregnant,  and  her  symptoms  were  immediately 
relieved,  the  amelioration  lasting  during  the  entire  period 
of  pregnancy  and  lactation.  She  suckled  her  child  for  two 
years.  After  weaning,  her  former  state  gradually  reasserted 
itself;  she  became  apathetic  and  depressed,  while  the  rheumatoid 
pains  returned  with  more  than  their  former  intensity. 

It  will  be  seen  from  the  portrait  that  the  hair  is  very 
scanty.  The  features  are  puffy ;  the  amber  complexion  is 
reminiscent  of  Bright's  disease ;  there  is  constipation  and 
headache ;  the  teeth  are  bad  ;  in  the  evening,  there  are 
shivering  fits  which  have  been  ascribed  to  fever.  All  these 
symptoms  improved  under  treatment  with  thyroid  extract. 

In  certain  cases  of  slight  inadequacy,  spontaneous  ameliora- 
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tion  after  the  menopause  has  been  observed.  The  migraine, 
which  has  proved  the  scourge  of  a  Ufetime,  may  abruptly  dis- 
appear at  the  age  of  50.  The  reason  for  this  will  appear  later, 
when  the  influence  exercised  by  the  thyroid  gland  upon  the 
sexual  life  of  women  comes  under  consideration.  Menstrua- 
tion, or  rather  the  inhibition  of  menstruation,  appropriates  a 
large  proportion  of  thyroid  secretion.  During  the  menstrual 
period,  and  during  that  period  only,  many  women  present 
symptoms  of  subthyroid'sm,  headache,  migrane,  constipation, 
etc.,  together  with  a  certain  hoarseness  denoting  slight  infiltra- 
tion of  the  vocal  cords.  The  menopause  restores  to  the  general 
economy  a  large  amount  of  thyroid  secretion  which,  under 
other  conditions,  would  be  employed  in  maintaining  the 
plasticity  of  the  blood. 

THE    MLSCULAR    TISSUE. 

Let  us  now  turn  our  attention  to  the  process  of  infiltra- 
tion, as  it  affects  the  organic  tissues. 

By  reason  of  its  burden  of  fat  and  mucin,  the  volume  of 
the  muscular  cell  becomes  increased.  The  contractions 
are  retarded,  and  muscular  drainage  becomes  sluggish.  Con- 
traction causes  pain,  and  there  is  consequent  stiffness  and 
fear  of  movement.  The  connective  tissue  surrounding  the 
contractile  cellule,  which  forms  the  termination  of  the  muscle 
itself  and  ensures  its  continuity  with  the  tendons,  aponeuroses, 
and  articular  ligaments,  also  undergoes  infiltration,  and  the 
difficulty  of  movement  is  still  further  increased.  This  applies 
equally  to  the  voluntary  and  involuntary  muscles. 

The  muscular  malaise,  which  results  from  the  process  ol 
infiltration,  is  expressed  subjectively  by  pain  of  a  "rheumatoid" 
character.  This  must  not  be  confused  with  so-called  "  rheu- 
matic" pain,  which  is  referable  to  causes  outside  the 
scope  of  this  article.  Accounts  are  sometimes  met  with, 
notably  in  the  works  of  French  authors,  of  the  results 
obtained  by  the  exhibition  of  thyroid  extract  in  the  manage- 
ment of  articular  rheumatism,  both  chronic  and  acute.  These 
should,  however,  be  accepted  with  reservation.  Thyroid 
extract  does  not  relieve  pain  in  the  muscles,  ligaments,  and 
joints,  unless  that  pain  is  due  to  thyroid  perversion ;  in  other 
words,  to   specific   myxcedematous   infiltration.      It   must   be 
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borne  in  mind  that  thyroid  extract  is  essentially  specific  in 
its  action,  and  that  it  can  only  take  effect  when  there  is 
thyroid  inadequacy  or  thyroid  suppression.  Rheumatoid  pain 
constitutes  one  of  the  most  constant  symptoms  of  thyroid 
insufficiency,  whether  malignant  or  benign. 

Thirty  years  ago,  when  I  was  a  young  man  embarking 
on  my  career,  and  entirely  oblivious  of  any  condition  par- 
taking of  the  nature  of  thyroid  inadequacy,  I  had  as  a  patient 
a  woman  whose  chief  symptom  consisted  in  violent  rheumatoid 
pain  unaccompanied  by  fever.  All  the  muscles  were  stiff  and 
painful,  the  joints  were  swollen,  and  the  gait  was  heavy, 
suggesting  ankylosis.  The  pain  in  the  back  was  particularly 
aggressive.  I  worked  at  that  patient  for  a  long  time,  sub- 
jecting her,  with  all  the  ardour  of  the  neophyte,  to  every 
conceivable  form  of  treatment.  At  last  she  resigned  herself 
to  her  fate,  and  sent  for  me  only  when  the  pain  was  unen- 
durable, and  the  swelling  of  the  wrists  and  knees  became 
alarming.  Eventually  she  changed  her  place  of  abode,  and  I 
lost  sight  of  her. 

Now,  she  had  a  very  peculiar  intonation  of  voice,  identical 
with  that  of  the  myxoedemalous  patients  who,  later,  came  to 
form  my  great  preoccupation.  I  managed  to  trace  her,  and 
discovered  that,  not  only  her  voice  but  many  other  traits, 
pointed  infallibly  to  the  presence  of  myxoedema.  Thyroid 
treatment  was  immediately  inaugurated.  I  had  not  expected 
that  the  generalized  pain  and  stiffness  would  disappear,  for  I 
did  not  at  that  time  associate  these  symptoms  with  thyroid 
inadequacy.  Nevertheless,  they  did  disappear,  slowly  and 
progressively,  and  with  them  went  a  very  distressing  oppres- 
sion from  which  she  had  always  suffered,  and  which  I  had 
ascribed  partly  to  obesity  and  partly  to  pulmonary  emphy- 
sema. All  the  symptoms  having  disappeared,  I  regarded  her 
as  cured,  and  suspended  the  treatment.  Gradually,  however, 
the  pain  and  sense  of  oppression  returned,  and  treatment 
was  resumed,  with  the  result  that  the  symptoms  were  again 
effaced. 

These  rheumatoid  pains,  from  which  the  patient  had  suffered 
since  she  was  a  young  woman  bearing  children,  were  from 
beginning  to  end  nothing  but  a  simple  manifestation  of  thyroid 
inadequacy.      They   were   the   direct   outcome    of   muscular, 
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ligamentary,  and  articular  infiltration.  Fig.  33  shows  the 
patient  as  she  appeared  immediately  before  I  instituted  the 
thyroid  treatment.  There  was  uniform  infiltration  of  the  face, 
the  lips  were  thickened,  and  the  hair  and  eyebrows  very 
scanty. 

Muscular  infiltration,  which  occurs  in  an  extreme  form 
in  true  my.\oedema,  is  present,  though  in  a  minor  degree,  in 
the  slighter  forms  of  thyroid  inadequacy.  In  such  patients, 
the  pain  is  generally  localized  in  the  back.  It  is  character- 
istic and  pathognomonic  of  this  rachialgia  that,  owing  to  the 
chilliness  resulting  from  nocturnal  inanition  and  acti\ity, 
the  pain  is  more  intense  at  night.  It  usually  settles  between 
the  shoulder-blades,  though  pain  in  the  sacral  and  dorso- 
lumbar  regions  is  not  infrequent.  In  the  latter  instances,  the 
pain  is  usually  ascribed  to  utero-ovarian  sources. 

There  are  some  women  who,  morning  after  morning,  rise 
early  in  the  hope  that  escape  from  bed  will  mean  escape 
from  pain,  and  who  drag  themselves  about  in  as  broken  a 
condition  as  if  they  had  spent  the  night  strapped  to  a  board. 
Movement  and  food  induce  a  certain  relief  in  the  course  of 
the  day,  and  in  the  evening,  after  a  good  dinner,  the  pain 
completely  disappears.  These  patients  like  wine  with  their 
dinner  ;  they  instinctively  seek  the  sense  of  well-being  which 
it  bestows. 

Pain  in  the  shoulders  and  arms  is  not  infrequent,  and  the 
patient  complains  of  the  difficulty  of  doing  her  hair.  Or 
the  knees  may  be  affected,  patients  being  unable  to  rise  from 
a  kneeling  or  sitting  position.  Tain  in  the  sole  of  one  or 
both  feet  is  common,  and  this  is  significant  in  connection 
with  what  has  been  said  concerning  flat-foot  and  the  relaxation 
cf  the  articular  ligaments. 

THE    NERVOUS    TISSUE. 

In  my.xcedematous  infiltration,  whatever  its  degree,  the 
nerve-cell  is  never  destroyed  in  the  same  way  as  in  haemor- 
rhagic  foci,  and  in  necrosed  patches  due  to  embolism.  It  merely 
suffers  derangement  of  nutrition,  and  of  the  processes  by 
which  waste  material  is  eliminated.  It  becomes  infiltrated, 
and  it  also  undergoes  compression,  as  the  result  of  the 
infiltration  of  the   connective    tissue  surrounding    it.     Hence, 
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the  transmission  of  motor  and  sensory  impulses,  both  voluntary 
and  involuntary,  though  delayed,  is  in  no  sense  abolished. 
The  reflexes  are  tardy,  but  they  are  present. 

The  condition  of  the  nerves  is  expressed  subjectively  by 
neuralgias  and  by  lightning  pains  of  a  neurilic  type.  The 
patients  are  able  to  distinguish  between  the  two  classes  of 
pain.  Cardiac  pains,  painful  irradiations  in  the  brachial 
plexuses,  anginiform  pains,  and  pseudo-angina  pectoris  are 
also  complained  of. 

Owing  to  the  relative  incompressibility  of  its  elements, 
the  nervous  system  is  affected  at  a  very  early  stage  of 
infiltration,  however  slight  the  process  may  be. 

True  myxctdema  presents  a  veritable  chaos  of  symptoms  ; 
giddiness,  a  dazed  sensation,  noises  in  the  ears,  headache, 
mign'aine,  loss  of  memory,  mental  confusion,  melancholia, 
loss  of  consciousness,  loss  of  equilibrium.  The  sudden  falling 
down,  the  somnolence,  and  the  fits  of  coma  lend  a  certain 
resemblance  to  the  serous  apoplexy  of  Bright's  disease,  with 
which  the  condition  has  sometimes  been  confounded.  The 
resemblance  is  the  more  striking  from  the  fact  that,  in  true 
myxoedema,  albumen  is  frequently  present  in  the  urine. 

In  benign  myxoedema,  the  array  of  symptoms  is  by  no 
means  so  formidable.  Of  these  the  most  striking  are  the 
morning  headache,  the  migraine,  the  giddiness,  the  noises  in 
the  ears,  and  the  somnolence. 

The  headache  of  thyroid  insufficiency  assumes  two  lorms. 
Sometimes  it  originates  in  the  frontal  sinuses  and  extends 
over  the  orbits,  always,  however,  remaining  frontal.  In  char- 
acter, it  resembles  the  early  headache  of  corj-za.  Sometimes, 
the  pain  originates  at  the  occiput,  and  a  painful  centre  in 
the  neighbourhood  of  the  occipital  nerve  lends  to  it  the 
character  of  a  neuralgia.  From  the  occiput,  it  invades  the 
corresponding  portion  of  the  brain,  and  the  patient  describes 
the  attack  as  one  of  migraine.  The  pain  differs  from  true 
migraine,  however,  in  this,  that  it  is  more  intense  in  the 
morning,  and  disappears  entirely  in  the  evening  after  a  good 
dinner. 

Patients  become  so  accustomed  to  this  form  of  headache 
that  they  frequently  omit  to  mention  it  unless  asked.  They 
usually  ascribe  the  falling  of  their  hair  to  incessant  headache, 
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and  in  this  they  sometimes  receive  the  support  of  the  doctor, 
who  describes  the  malady  as  "  epicranial  rheumatism."  The 
least  fatigue,  the  slightest  degree  of  perspiration,  or  the  faintest 
draught  are  sufficient  to  provoke  an  attack  of  occipital  head- 
ache. Trigeminal  neuralgia,  provoked  by  the  wTetched  condi- 
tion of  the  teeth,  is  frequent  ;  and  headache  above  and  below 
the  orbits  is  a  common  feature  of  slight  hypothyroidism. 

Giddiness  is  one  of  the  most  constant  and  distressing 
features  of  thyroid  insufficiency.  When  the  condition  is  very 
marked,  it  is  the  frequent  cause  of  falls,  from  which  fractures 
and  dislocations  are  liable  to  result.  In  the  slighter  forms, 
the  symptom  makes  its  appearance  at  a  very  early  stage. 

In  connection  with  the  noises  and  buzzing  in  the  ears, 
w'hich  have  been  included  among  the  early  symptoms  of 
thyroid  inadequacy,  it  is  interesting  to  note  that,  in  1898, 
George  Murray  pointed  out  ^  that  certain  hallucinations  of 
sight  and  hearing  are  not  uncommon  in  a  condition,  which  he 
describes  as  "  early  thyroid  fibrosis."  The  patients  see  objects 
of  ill-defined  outline  resembling  cats,  rats,  or  mice,  which  run 
rapidly  across  the  floor  while,  at  the  same  time,  bright  points 
of  light  appear  in  the  field  of  vision.  They  also  hear  voices 
and  the  ringing  of  bells.  According  to  Murray,  patients  show 
a  disinclination  to  discuss  these  symptoms.  Is  this  due 
to  the  fact  that  the  hallucinations  strongly  resemble  those 
associated  with  alcoholism  ? 

Since  my  attention  was  directed  to  this  point,  I  have 
questioned  several  patients,  and  have  succeeded  in  confirming 
Murray's  statements.  Noises  in  the  ears  are  a  frequent 
accompaniment  of  thyroid  insufficiency,  and  they  disappear 
under  treatment.  I  believe  that  the  source  of  this  trouble 
is  largely  to  be  sought  in  infiltration  of  the  nervous  centres. 
At  the  same  time,  infiltration  of  the  aural  mucosa,  the 
Eustachian  tubes,  and  the  naso-pharynx  are  probably  im- 
portant contributory  causes. 

Somnolence  is  an  interesting  feature  of  thyroid  inadequacy. 
Subthyroidic  children,  including  those  of  the  Lorain  type, 
sleep  very  heavily,  and  are  not  easily  disturbed.  It  is  among 
these  that  the  subjects  of  nocturnal  enuresis  are  found.  In 
adults,  the  degree  of  the  somnolence  is  really  incredible.    They 

'  British  Medical  Journal,  October  10,   iSyS,  p.  944. 
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sleep  in  any  place  and  at  any  time,  and  have  even  been  known 
to  drop  off  in  hospital  waitins^-rooms  ;  yet  they  never  feel  rested 
and  refreshed.  In  the  morning,  they  wake  with  a  heavy  head 
and  pain  in  the  nape  of  the  neck.  It  is  probable  that,  under 
physiological  conditions,  the  thyroid  gland  neutralizes,  at  least 
in  part,  the  toxins  which  result  from  organic  activity.  The 
sleep  which  follows  a  day  of  hard  and  healthy  vvork  is  pro- 
bably the  outcome  of  the  resultant  inanition.  During  the 
night,  the  thyroid  recovers  its  powers  and,  when  morning 
comes,  it  is  rested  and  refreshed.  In  the  myxoedematous  sub- 
ject, however,  this  restoration  is  incomplete,  and  he  feels 
more  fatigued  in  the  morning  than  he  does  at  night. 

There  are  several  points  of  interest  in  connection  with  the 
mental  troubles  brought  about  by  infiltration  of  the  nervous 
centres.  In  the  case  of  children  suffering  from  true  myxoedema, 
the  poverty  of  ideas,  which  may  amount  to  idiocy,  is  explained 
by  inhibition  in  the  growth  and  development  of  the  nervous 
centres.  In  slighter  cases,  there  is  an  extreme  turbulence,  with 
a  disposition  to  throw  down  and  break  everything.  Infantile 
subjects  of  the  Lorain  type  are  rather  more  intelligent,  but 
they  succeed  in  retaining  very  little,  and  remain  puerile  in 
their  tastes  and  conversation  for  a  long  time  after  reaching 
the  adult  state.  In  spite  of  a  certain  vivacity  of  spirit, 
which  is  not  uncommon  amongst  them,  these  people  have 
no  depth,  and  their  thyroid  inadequacy  is  readily  divined. 
Their  handwriting  is  absolutely  childish,  a  characteristic 
which  frequently  persists  through  life. 

In  adults,  the  infiltration  of  the  nervous  centres  determines 
a  slowness  of  ideation,  a  partial  or  entire  loss  of  memory,  and 
a  difficulty  in  expression.  The  patient  knows  what  he  wishes 
to  say  but  the  cerebral  image  is  clouded.  The  trouble  is 
aggravated  by  the  difficulty  of  articulation,  due  to  thickening 
of  the  tongue  and  buccal  mucosa. 

On  the  psychic  side,  melancholy  is  the  predominating 
note  of  the  myxoedematous  subject.  He  is  the  victim  of  a 
resigned  and  silent  sorrow.  His  reason,  on  the  other  hand,  is 
never  clouded,  and  his  better  self  preserves  its  full  perceptive 
powers ;  but  the  expression  of  his  opinion  is  so  fatiguing  to 
him,  that  he  ceases  to  attempt  it.  These  people  are  frequently 
reproached  for  their  general  negligence  and  their  inattention 
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to  the  duties  of  their  occupation.  This  is  unjust,  for,  as  a 
matter  of  fact,  the  obligations  of  daily  life  are  more  than  they 
are  fitted  to  perform. 

In  slight  thyroid  insufficiency,  the  psychic  condition  is 
expressed  by  an  extremely  disagreeable  tendency  to  profound 
pessimism.  Women  of  this  type  get  into  a  state  of  panic 
about  nothing,  see  everything  through  black  glasses,  and  live 
on  the  edge  of  a  species  of  chronic  despair.  Among  the 
richer  classes,  for  whom  social  obligations  are  of  a  somewhat 
superficial  character,  this  is,  after  all,  a  trifling  matter.  It  is 
among  these  that  the  uncured  and  incurable  invalids  are  found. 
Misunderstood  by  everyone,  the  sympathy  of  their  intimates 
alienated  by  incessant  complaining,  they  live  on  in  a  state  of 
complete  indifference  to  their  surroundings. 

In  the  case  of  the  lower  classes,  it  is  not  difficult  to  guess 
at  the  condition  of  the  household,  when  the  mother  is  a 
thyroid  insufficient.  The  disorder,  the  lack  of  economy  and 
ot  organization,  the  dirt  and  the  waste  combine  to  create  a 
veritable  inferno.  For  several  days  out  of  the  week,  the 
woman  is  nailed  to  her  bed  by  migraine,  while  her  little 
energy  is  drained  away  by  frequent  and  profuse  menorrhagia. 
There  are  many  families,  which  are  free  from  the  taint  of 
alcoholism  or  vice,  but  which  are  j'et  unable  to  succeed  in 
making  both  ends  meet.  In  the  vast  majority  of  such  cases,  the 
key  to  the  situation  lies  with  the  subthyroidic  diathesis. 

THU    BONY    TISSUE. 

In  spite  of  its  apparent  immobility,  the  bonj-  tissue  does 
not  escape  the  effects  of  thyroid  insufficiency.  All  surgeons 
know  that,  in  certain  individuals,  fractures  heal  badly  or  not 
at  all,  and  it  is  customary  to  combat  this  troublesome  com- 
plication by  the  empirical  exhibition  of  thyroid  extract.  If 
these  patients  are  carefully  examined,  they  will  be  found  to 
show  symptoms  of  general  thyroid  inadequacy,  and  this  is 
invariably  the  case  with  those  who  derive  benefit  from 
thyroid  medication. 

A  rachitic  curve  in  the  tibias  is  almost  invariable  in 
subthyroidic  children.  That  this  symptom  disappears  under 
suitable  thyroid  treatment,  is  amply  shown  by  the  histories 
cited  in  the  earlier  portion  of  this  article.     Conclusive  proof  of 


Platk   XVII. 


Kig.  i^.—Skehton  nf  the  hand  {palmar  aspect)  of  an  infantile  subject  of  the  Lor 
type.     Age  24,  height  ^  ft.  y  in.     The  epiphyses,  which  are  still  transparent, 
indicated  by  means  of  arrows.     Prognosis:  possibility  of  growth. 
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'''g-35-~  InjantiU   utibjtU  uj  the  Lorain   type.     Ai^c  J4 ;  AW^'/ir  4  jt.  7  in.      Ejjat 
of  thyroiil  treatment  upon  the  growth. 
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I' ig.  ;^C.-  Persistence  of  the  epiphyses.     Possibility  of  groieth. 
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l'"ig.  37. — Complete    ossijicalion    uj    lite  epiphysal    carlihii^es.      /nn.-u./i    1;    ^rQWlh 
believed  to  be  impossible. 
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the  effect  produced  by  thyroid  inadequacy  upon  the  processes 
of  ossification,  is  afforded  by  tlie  persistence  of  the  epiphyses 
in  myxoedematous  dwarfs,  at  an  age  when  they  are  no  longer 
perceptible  by  means  of  skiagrams  in  persons  of  normal 
growth. 

The  X-rays  supply  an  invaluable  method  of  determining 
the  possibility  of  growth,  under  thyroid  treatment,  in  children 
of  retarded  or  arrested  development.  Doctors  are  occasionally 
consulted  on  this  point  by  parents,  who  have  become  alarmed 
because  their  child  has  stopped  growing.  Some  time  ago, 
I  pointed  out  the  diagnostic  value  of  the  X-rays  in  this 
connection.'  The  method  is  absolutely  reliable,  and  excludes 
the  possibility  of  error. 

The  young  man  shown  in  Fig.  35  is  24  years  of  age. 
He  is  exceedingly  small,  his  height  being  only  4  ft.  7  in. 
He  is  so  weak  that  he  can  scarcel}-  walk,  and  the  emaciation 
is  extreme.  He  is  an  infantile  subject  of  the  Lorain  type. 
His  gait  is  stiff,  and  he  moves  all  in  one  piece,  like  a  wooden 
figure.  His  growth  ceased  at  the  age  of  14.  The  skiagram 
(Fig.  34,  Plate  XVH.)  shows  that  the  epiphyses  have  not  under- 
gone ossification  and  that  growth  is  therefore  possible.  Under 
treatment  with  thyroid,  the  boy  did,  in  fact,  begin  to  grow. 
In  six  years,  he  grew  6  inches.  The  sexual  organs  attained 
complete  development  within  a  period  of  six  months. 

Fig.  36  shows  the  hand  and  wrist  of  a  boy  of  19,  whose 
height  was  4  ft.  lA  in.  The  genitals  were  almost  infantile. 
He  was  somnolent,  mentally  dull,  and  suffered  from  severe 
migraine  and  neuralgia.  The  epiphysial  cartilages  were  per- 
fectly transparent,  pointing  to  a  possibility  of  renewal  of 
growth.  The  prognosis  was  confirmed  by  the  results  of 
treatment  with  thyroid  extract.  At  the  end  of  one  year, 
he  had  grown  2*  in. ;  at  the  end  of  two  years  and  nine 
months,  4^  in.,  his  height  being  5  ft.  2^  in. 

Fig.  ^j  shows  the  hand  of  a  boy  of  18,  whose  height  was 
4  ft.  II  in.  The  skiagram  shows  very  clearly  the  complete 
ossification  of  the  epiphyses,  pointing  to  the  impossibility  of 
a  renewal  of  growth.    The  prognosis  was  confirmed  by  the 

'  "  Diagnostic  de  la  possibilitc  d'une  reprise  de  croissance  dans  les  arrets  et 
retards  notable  de  la  croissance,"  avec  planches.  Bulletin  de  I'Academie  Royale 
de  Medecine  de  Belgique,  1S96,  Vol.  X.,  ^ih  Series,  Xo.  8,  p.  56.1.. 
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results  of  treatment. 

The  young  girl,  the  skeleton  of  whose  hand  is  shown  in 
Fig.  38,  is  18.  Her  height  is  4  ft.  10^  in.  ;  she  ceased  growing 
when  she  was  14.  The  epiphyses  are  ossified,  and  treatment 
has  been  negative. 

THE    CARTILAGINOUS   TISSUE. 

The  cartilaginous  tissue  undergoes  well  marked  specific 
infiltration.  The  joints  of  a  myxoedematous  subject  are  per- 
sistently stitT  and  painful.  If  the  hand  is  applied  to  such  a 
joint  when  flexed,  there  will  be  a  sensation  like  the  crackling 
of  frosted  snow.  This  is  a  very  characteristic  sign  ;  indeed, 
it  is  almost  pathognomonic,  and  it  is  most  readily  detected 
in  the  knee-joint.  Occasionally  the  patient  is  himself  aware 
of  a  crackling  sensation  in  the  cervical  vertebrae.  This 
phenomenon  was  first  described  by  Professor  Verriest  of 
Louvain.' 

The  painful  sensations  in  the  joints  are  very  difficult  to 
disperse,  and  they  are  the  last  symptoms  to  disappear.  A 
patient  of  mine,  an  ecclesiastic,  was  the  victim  of  myxoedema  in 
a  very  pronounced  form.  For  some  months  after  a  complete 
cure  had  been  established  he  continued  to  complain  of  stiffness 
in  his  knees,  the  ritual  genuflexion  being  still  very  difficult 
for  him.  Gradually,  however,  the  stiffness  passed  away 
(Fig.  26,  Plate  XIII.).  This  postponement  of  the  restoration 
of  function  is  probably  explained  by  the  tardiness  of  the 
exchanges  in  the  cartilaginous  tissues. 

THE    GLANDULAR    TISSUES. 

The  glandular  tissues,  which  play  so  important  a  part  in  the 
general  economy,  are  also  subject  to  the  infiltration  of  their 
elements  and  of  the  connective  tissue  surrounding  them. 
In  thyroid  inadequacy,  the  secretion  of  the  sweat-glands  is 
entirely  abolished,  and  the  liver  becomes  appreciably  con- 
gested.* The  biliary  cells  do  not  adequately  perform  their 
function,  and,  consequently,  the   bile  ducts   become    choked. 

'  Bulletin  de  VAcadctnie  Royal*  de  Medecine  de  Belgique,  3rd  Series,  \'^ol.  XX., 
No.  5,  p.  330. 

'  The  excellent  writings  of  M.  A.  Ver  Ecke,  of  the  Gand  University,  upon 
lesions  of  the  liver  and  kidneys  in  subthyroidic  animals  (Bull,  de  I'Acad. 
RoyaU  de  Belgique,  October  1S97,  pp.  666,  668,  6gS,  704)  are  very  interesting  in 
this  connection. 
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1'  'K-  39- — T'rjif  myxccdemci,  three  days  before         Fig.  ^o.—DiiletuleJ  ^all  oUulJer  o] 

death.  the  woman  shuwn  in  Fig.  39.     The 

excretory  duct  is  blocked  by  a  large 

calculus.      The  distal  e.xtremily  of 

the   bladder  teas  on     the  point   of 

gangrene. 
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lig.  '42. 
rigs.  .(I   and  42. — True  myxoedema,  before  and  after  trealnunt. 
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The  bile  passes  into  the  blood,  giving  rise  to  the  icterus 
o(  mj'xoedematous  subjects  (amber  coloration  of  the  skin). 
Biliary  calculi  are  frequent.  For  my  own  part,  I  attach  great 
iiniiiirtance  to  hepatic  disorders  in  thyroid  insufficiency. 

Some  light  is  shed  upon  this  point  by  the  following 
histories  of  cases. 

Fig.  39  shows  a  woman  suffering  from  true  myxoederaa.  The 
disease  was  in  its  last  stage,  and  she  died  three  days  after  she 
came  under  my  care.  I  was  unable  to  administer  thyroid  extract. 
A  post-mortem  examination  was  made.  The  gall-bladder  was 
on  the  point  of  rupture,  being  distended  and  very  attenuated 
at  the  superior  pole  ;  it  contained  a  large  calculus  which,  while 
permitting  the  entrance  of  bile,  effectually  prevented  its  exit. 

(.Fig-  40.) 

I  was  very  much  struck  by  this  finding,  and  since  then  I 
have  carefully  tested  the  sensibility  of  the  liver,  and  especially 
that  of  the  gall-bladder,  in  all  myxoedematous  subjects.  Very 
frequently,  indeed  almost  invariably,  tenderness  is  discoverable  ; 
this  disappears  under  treatment, 

A  calcareous  gall-bladder  is  no  unfamiliar  spectacle  in  the 
post-mortem  room.  I  have,  however,  reproduced  the  one 
I  found  on  that  occasion,  in  order  to  emphasize  the  signi- 
ficance of  hepatic  disorders  in  myxoedema,  whether  true 
or  of  the  forme  /ruste.  The  possibility  of  congestion  of  the 
liver  and  of  the  presence  of  stone  or  sand  in  the  gall-bladder 
should  never  be  lost  sight  of.  The  amber  complexion  pecu- 
liar to  myxoedematous  subjects  is,  in  reality,  an  attenuated 
jaundice  arising  from  the  biliary  conditions. 

Figs.  41  and  42  illustrate  a  case  of  well-defined  true 
myxoedema.  The  patient  is  40  years  of  age.  Her  father  died 
of  rheumatism  with  albuminuria.  She  is  the  mother  of  six 
children.  The  eldest  girl  is  subject  to  metrorrhagia.  Two 
sons  suffer  fi^om  acute  rheumatism  in  a  very  severe  form.  She 
has  no  appetite.  "  I  should  never  eat,"  she  says,  "  if  I  followed 
my  inclination."  She  has  menstrual  floodings,  headaches, 
and  frequent  shivering  fits.  The  temperature  in  the  mouth 
is  a  fraction  over  96°. 

The  puffiness  is  extreme  ;  the  hair  is  well-preserved ;  the 
teeth  are  good  and  attractive.  There  is  melancholy,  apathy, 
difficulty  in  pursuing  a  train  of  thought,  in  speaking,  and  in 
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moving.  She  became  an  in-patient  and,  at  the  end  of  a  six 
weeks'  course  of  treatment,  was  discharged  cured.  Her  appear- 
ance had  altered  to  such  a  degree  that  she  was  not  recognizable 
as  the  same  woman.  Since  that  time,  she  has  continued  the 
treatment  intermittently.  When  she  neglects  it  for  long,  the 
return  of  the  malady  is  announced  by  a  sensation  of  heaviness 
in  the  epigastric  region,  difficulty  in  stooping,  tenderness  in  the 
neighbourhood  of  the  liver,  and  disinclination  for  food.  Upon 
one  occasion,  after  prolonged  neglect  of  the  treatment,  I  was 
fetched  out  to  her  in  the  night.  I  found  her  suffering  from 
violent  biliary  colic.  Oil  and  morphine  at  the  time,  with 
subsequent  resumption  of  the  thyroid  treatment,  put  her  right 
again. 

The  scantiness  of  the  intestinal  secretions  combines  with  the 
muscular  paresis  of  the  visceral  organs  to  produce  constipation 
of  the  most  obstinate  kind.  Excessive  fermentation  and 
flatulence  result,  with  the  usual  accompaniments  of  tympanitis, 
gastric  distension,  eructation,  rumbling,  etc. 

THE    EPIDERMIC    AND    EPITHELIAL    TISSUES. 

Considerable  interest  is  attaching  to  the  changes  which  take 
place  in  the  epidermis  and  epithelium.  The  epidermis,  being 
insufficiently  nourished,  desquamates  and  scales  off.  There 
is  premature  baldness.  In  benign  myxoedema,  the  hair  is  fine 
and  brittle,  and  tends  to  premature  greyness.  The  beard  is 
scanty,  fine,  and  lamentably  ill-nourished.  The  striking 
changes  in  the  hirsute  appendages,  which  are  common  in 
myxoedema,  are  of  considerable  diagnostic  value,  revealing  as 
they  do  the  nature  of  the  malady  at  a  first  glance. 

Fig.  43  shows  a  myxoedematous  subject  whose  age  is  42, 
The  hair  is  very  sparse  indeed.  The  (ace  is  infiltrated,  and  the 
eyelids  are  raised  only  by  an  effort.  The  eyebrows  have 
disappeared.  The  lips  are  thickened.  On  the  forehead  is  a 
brosvn  pigmented  band,  and  there  are  patches  of  pigmentation 
on  the  neck  and  face.  The  infiltrated  muscles  and  ligaments 
of  the  neck  are  unable  to  support  the  weight  of  the  head, 
which  falls  forward.  To  raise  it,  the  patient  is  compelled  to 
bend  his  body  backwards.  He  complains  of  rheumatoid  pains 
and  perpetual  chilliness,  in  spite  of  the  fact  that  he  is  loaded 
with  warm  clothing  both  by  day  and  night.       The  breath  is 
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Pigmentation  of  the  skin. 
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cetid,  the  leelh  bad,  and  the  gums  red  and  inflamed.  He  speaks 
with  difficulty,  and  replies  to  questions  only  after  a  long  pause. 
He  opens  his  mouth  ver)-  widely,  revealing  the  movements  of  his 
tongue,  but  no  sound  issues.  It  is  not  until  after  a  prolonged 
display  of  buccal  gymnastics  that  he  succeeds  in  slowly  bring- 
ing out  his  words.     His  weight  is  10  stone   11  lbs.   13  ozs. 

Under  thyroid  treatment  this  patient  lost  22  lbs.,  and  all  the 
symptoms  became  very  much  ameliorated.  The  daily  loss  in 
weight  was  i6i  oz.  to  2  lbs.  The  hair  grew  rapidly,  and 
muscular  contractility  was  re-established.  The  mental  attitude 
became  more  hopeful,  especially  after  he  found  that  he  could 
again  lift  his  head.  He  was  overjoyed  at  the  prospect  of 
recovery,  which  was  complete  in  about  two  months. 

In  all  subthyroidic  subjects,  the  nails  are  striated  and 
brittle.  In  true  myxoedema,  they  are  split  and  broken.  The 
teeth  are  almost  invariably  in  a  lamentable  condition,  carious, 
with  receding  gums,  and  coated  with  a  greenish  tartar  which 
looks  like  fat.  The  gums  are  red  and  inflamed  ;  at  the 
level  of  the  dental  interstices,  they  are  continued  in  polypi- 
form  prolongations. 

The  eyebrows,  especially  in  the  outer  third,  are  very 
sparse,  which  lends  to  the  face  an  expression  of  extreme 
foolishness,  and  gives  it  an  imbecile  character.  In  benign 
insufficiency,  the  hair  may  fall  prematurely,  but  in  the  majority 
of  instances  it  whitens.  There  is  the  same  dental  imperfec- 
tion and  chronic  deterioration  of  the  gums  as  in  true  myxoe- 
dema, but  in  a  minor  degree. 

In  all  myxoedematous  conditions,  whether  malignant  or 
benign,  the  falling  of  the  hair  follows  a  method  and  sequence 
which  may  be  regarded  as  specific.  The  hair  disappears  at 
first  from  above  the  forehead  ;  later,  it  recedes  from  the  nape 
of  the  neck.     This  is  very  well  shown  in  Figs.  45  and  46. 

The  scantiness  of  the  eyebrows  is  a  constant  sign.  In 
myxoedema  fncste,  it  appears  at  a  very  early  stage,  and  is 
described  as  the  "  eyebrow  sign."  It  lends  to  the  face  an 
expression  of  perpetual  astonishment,  and,  unlike  baldness,  the 
sign  is  one  which  it  is  impossible  to  conceal. 

Fig.  47  shows  a  young  woman  of  24.  Since  her  last  con- 
finement, four  months  ago,  she  has  incessantly  lost  blood. 
She   has   been    curetted   several   times.      I    should   not    have 
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associated  her  condition  with  thyroid  inadequacy,  had  I  not 
been  struck  at  the  first  glance  by  the  absence  of  her  eye- 
brows. The  frontal  baldness  is  hidden  by  the  arrangement 
of  her  hair.  She  suffers  a  good  deal  from  migraine  and  occi- 
pital headache  ;  she  always  feels  cold  ;  she  is  much  troubled 
with  flatulence  ;  menstruation  has  always  been  very  profuse. 
I  exhibited  thyroid  extract,  and,  at  the  end  of  a  fortnight,  the 
discharge  had  ceased. 

Figs.  48  and  49  (Plate  XXIV.)  illustrate  a  very  interesting 
case  of  true  myxcedema,  with  marked  affection  of  the  hair. 
In  addition  to  scantiness  on  the  frontal  and  occipital  borders, 
the  hair  had  become  very  thin  along  the  sagittal  line.  The 
baldness  was  partly  disguised  by  a  blackish  incrustation,  which 
had  invaded  the  whole  of  the  upper  portion  of  the  scalp.  The 
eyebrows  were  very  sparse.  Treatment  with  thyroid  extract 
produced  astounding  results. 

This  woman  comes  under  the  heading  of  advanced 
myxcedema.  She  was  always  tired,  constipated,  and  somno- 
lent. Her  rheumatoid  pains  never  left  her.  The  slightest 
movement  sufficed  to  make  her  breathless.  The  face  was 
infiltrated,  the  eyelids  heavy,  the  lips  hideous.  Under  treat- 
ment with  thyroid,  she  lost  22  lbs.  very  rapidly,  and  to-day, 
after  four  months,  she  is  a  changed  being,  both  physically 
and  mentally.  She  has  gained  in  courage,  purpose,  and  gaiety. 
She  has  even  become  a  little  vain,  and  cannot  believe  that 
she  was  ever  as  ugly  as  her  portrait  shows. 

Figs.  50  and  51  supply  an  excellent  example  of  the  eye- 
brow sign,  and  of  the  effect  of  thyroid  insufficiency  upon 
the  condition  of  the  hair.  This  woman  is  only  39,  but  she 
appears  to  be  much  older.  The  face  is  infiltrated,  the  skin 
of  an  amber-yellow  with  red  patches  on  the  cheek-bones. 
The  trophic  derangement  is  chiefly  perceptible  in  the  condition 
of  the  hair  and  teeth.  The  occipital  portion  of  the  scalp 
is  almost  entirely  denuded.  There  is  a  persistent  sensation  of 
chilliness  and  chronic  constipation.  There  are  generalized 
pains  attributed  to  rheumatism.  The  speech  is  drawling,  and 
the  voice  is  of  the  characteristic  timbre.  Weight,  11  stone 
4  lbs.     Under  treatment  she  lost  22  lbs. 

This   patient   has    prematurely   lost   her   eye-lashes.    The 
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Kig.  50. — Myxoedema  u.-itli  marked  afjeclion  of  the  hair 


Fig.  jl. —  frue  myxcedema.     Cas  owary  neck. 


1  ig.  jj. — True  myxcedema.     Influence  of  thyroid  extract. 
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I'ig.  54    -IF.  True  infantile  myxosdema.     Arrest  of  growth.     Effects  of 
thyroid    medication. 


55-— True  iulaiilile   myxcedemn.        Fig.  56.— Benign  my.\oedema.      Mother 
After  14  years  of  treatment.  of  the  (Figs.  54  and  55). 
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lesquamated  palpebral  margins  are  insufficiently  protected 
rom  the  erosive  action  of  the  lachrymal  secretion.  There  is 
)lephariti3  of  subthyroidic  origin. 

The  unsightly  blepharitis  of  old  people  is  sometimes  due 
.0  a  similar  cause.  In  one  instance,  where  all  other  means 
lad  failed,  I  obtained  a  radical  cure  in  a  very  few  days  by 
:he  local  application  of  adrenalin  and  the  exhibition  of 
ihyroid  extract. 

The  skin  of  the  patient  shown  in  Figs.  50  and  51 
Tlate  XXV.)  is  generally  thickened,  infiltrated,  and  chilly. 
?he  is  subject  to  various  eczematous  affections. 

The  form  of  infantile  eczema,  commonly  known  as  "  milk- 
:rust,"  which  is  the  despair  of  mothers  and  doctors,  yields 
very  readily  to  a  treatment  of  thyroid  extract  with  arsenic, 
ivhen  the  subject  is  of  subthyroidic  habit.  This  also  applies 
:o  psoriasis  and  to  certain  forms  of  eczema. 

The  mucous  membranes  of  the  subthyroidic  subject — 
whether  buccal,  labial,  lingual,  nasal,  pharyngeal,  laryngeal, 
lural,  or  oesophageal — undergo  infiltration.  It  is  easy  to 
ippreciate  the  disorders  engendered  by  such  a  state  of  things 
in  the  processes  which  control  enunciation,  deglutition,  and 
hearing.  The  swelling  of  the  mucosa  of  the  isthmus  of  the 
fauces  and  of  the  oesophagus  is  sometimes  so  marked  as  to 
interfere  with  the  act  of  swallowing. 

It  is  well  to  remember  that  infiltration  of  the  tonsils 
sometimes  gives  rise  to  considerable  hypertrophy  of  these 
Drgans.  Chronic  painful  tonsillitis  is  frequent  in  subthyroidic 
subjects,  and  there  are  few  of  the  victims  of  infantilism  who 
ire  not  affected  by  adenoid  growths.'  The  lymphoid  tissue  of 
Waldeger  is  peculiarly  adapted  to  my.xoedematous  infiltration. 
jVVe  shall  return  to  this  point  later. 

1  In  very  severe  cases  of  advanced  myxoedema,  when  death 
js  imminent,  the  tongue,  which  is  enormously  swollen,  falls 
ack  into  the  throat.  Air  is  thus  prevented  from  entering 
he  trachea,  although  the  thorax  continues  to  make  respiratory 
Inovements.  This  ineffectual  pumping  exactly  resembles  that 
[ometimes   seen   in   chloroform   narcosis.      After    five   or   six 

Hertoghe:  "Vegetations  ad^noldas  et  Myxoedime,"  Bh//.  de  i'Aiad.  ReyaU 
t  Belg.,  meeting  on  March  36,  1906. 
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false  inspirations,  there  is  a  spasm  of  the  tongue  and  pharynx, 
and  air  once  more  passes  the  glottis.  Normal  respiration  is 
re-established  for  a  certain  time,  until  the  pharynx  is  again 
blocked  by  the  tongue,  when  the  phenomena  are  repeated. 
An  uninformed  observer  might  easily  mistake  this  respiration 
for  that  of  the  Cheyne-Stokes  type. 

The  epithelium  participates  in  the  general  deterioration. 
It  falls  prematurely,  thus  exposing  the  walls  of  the  cavities 
(gall-bladder,  urinary  bladder)  to  the  irritant  effects  of  the 
fluids  which  they  contain.  The  gall-bladder  becomes  tender 
or  painful,  and  the  accumulations  of  desquamated  epithelium 
form  centres  for  the  accretion  of  calcareous  deposits.  Choleo- 
lithiasis  is  a  frequent  accompaniment  of  true  myxoedema.  It 
also  occurs  in  slight  myxoedema,  though  in  a  less  severe  form. 

Owing  to  the  incessant  denudation  of  its  squamous  cover- 
ing, the  bladder  is  more  sensitive  than  under  normal  conditions 
to  the  irritant  action  of  the  urine.  To  this  is  largely  due  the 
nocturnal  incontinence  of  children,  and  examination  reveals 
the  presence  of  an  enormous  quantity  of  squamous  cells  jn 
their  urine.  These  children  are  invariably  subthyroidic,  and 
the  stigmata  of  a  more  or  less  clearly  defined  thyroid  inade- 
quacy are  generally  to  be  observed  in  the  parents,  more 
particularly  in  the  mother.  As  the  child  grows  up  and  its 
thyroid  resources  develop,  the  infirmity  is  gradually  overcome. 
A  residuary  legacy  in  the  form  of  pollakisuria  (the  need  for 
frequent  micturition)  is  almost  invariable  in  the  case  of 
girls. 

To  return  for  a  moment  to  the  characteristic  subnormal 
temperature  of  thyroid  insufficiency,  this  may  result  from 
diminution  or  retardation  in  the  combustion  of  mucin  and  fat. 
Or  it  may  be  due  to  infiltration  of  the  nervous  centres  which 
control  the  regularization  of  temperature.  It  is  certain  that,  in 
true  myxoedema,  if  large  doses  of  thyroid  extract  are  exhibited 
at  the  beginning  of  treatment,  when  the  economy  is  loaded 
with  an  enormous  mass  of  infiltrated  material,  a  notable  rise 
in  temperature,  which  may  even  be  mistaken  for  a  feverish 
attack,  will  take  place.  This  is  probably  the  direct  result  of 
the  ultra-rapid  combustion  of  the  infiltrated  material. 

The  subject  of  thyroid  insufficiency  is  extremely  conscious 
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of  his  subnormal  temperature.  This  undergoes  a  diurnal 
depression,  and  its  effects  are  most  keenly  felt  at  about  4  or 
5  o'clock  in  the  afternoon.  The  patient  is  attacked  by 
violent  shivering  fits,  with  a  sensation  as  if  cold  water  had  been 
poured  down  his  spine.  The  phenomena  are  usually  wrongly 
interpreted,  and  the  patient  is  dosed  with  quinine — obviously  a 
useless  measure. 

Hypothermia  is  present,  though  to  a  less  marked  degree,  in 
the  slighter  forms  of  myxcedema  It  takes  the  form  of  general 
chilliness,  and,  in  women  and  children  more  especially,  the 
hands  and  feet  are  always  cold.  A  common  sign  is  insensi- 
bility, impotence,  and  pallor  of  one  or  more  fingers — "  dead  " 
fingers  as  they  are  called. 

THE    CARDIO-HKSPIRATORY    SYSTEM. 

The  results  of  infiltration  upon  organs  of  a  more  complex 
nature  are  well  seen  in  the  case  of  the  cardio-respiratory 
system. 

Paresis  of  the  heart-muscles,  paresis  of  the  inspiratory  and 
expiratory  muscles  of  the  thorax  and  diaphragm,  painful  infiltra- 
tion of  the  nervous  ganglia  at  the  base  of  the  heart,  derange- 
ment of  the  cardiac  innervation,  infiltration  of  the  substance  of 
the  lungs  and  of  the  mucosa  of  the  bronchi  and  bronchioles, 
— such  are  the  conditions  which  obtain  in  myxedema.  The 
consequences  are  briefly  as  follows. 

The  dyspnoea  of  true  myxcedema  in  some  instances  sur- 
passes description.  Even  with  a  rest  half-way,  the  patient  can 
scarcely  climb  a  short  flight  of  stairs,  and  staggers  into  m)' 
coGSulung-room  speechless  for  want  of  breath.  Clinging  to 
any  piece  of  furniture  within  reach,  he  indicates  by  signs  that, 
until  he  has  rested,  he  is  incapable  of  uttering  a  v.-ord. 

In  slight  thyroid  insufficiency,  the  oppression  is  less  extreme. 
It  may  be  intermittent,  showing  itself  only  under  exceptional 
fatigue,  a  degree  of  fatigue  which  corresponds  to  an  exaggerated 
demand  for  thyroid  secretion  on  the  part  of  the  impoverished 
organism.  Such  intermittent  dyspnoea  is  frequently  mistaken 
for  asthma.  There  is  no  doubt  that  many  asthmatics  are  the 
subjects  of  thyroid  insufficiency.  Unexpected  cures  in  asthma, 
as  the  result  of  thyroid  medication,  have  been  described  by 
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several  authors.  While  admitting  that  the  patients  showed 
all  the  signs  of  subthyroidism,  these  authors,  nevertheless, 
persist  in  dcBcribing  the  condition  as  "  neuro-arthritic  asthma," 
which,  to  say  the  least,  is  hardly  logical. 

A  word  as  to  the  supposed  dangers  of  thyroid  medication. 
The  organ  chiefly  affected  by  the  toxic  effects  of  thyroid 
extract  is  the  heart.  The  danger  of  cardiac  over-stimulation 
by  a  careful  thyroid  therap}'  is,  however,  negligible.  Many 
sufferers  from  Graves's  disease  are  able  to  resist,  over  a  long 
period  of  years,  the  results  of  a  very  intense  tachycardia.  In 
the  course  of  my  observations  of  thyroid  inadequacy,  the 
conviction  has  gradually  been  forced  upon  me,  that  the  physio- 
logical stimulant  of  the  heart  is  supplied  by  the  thyroid  secre- 
tion. It  is,  in  a  certain  sense,  the  necessary  tonic,  the  normal 
digitalis,  b)'  which  cardiac  activity  is  promoted  and  maintained. 
Where  other  signs  of  thyroid  inadequacy  are  present,  I  do  not 
hesitate  to  exhibit  thyroid  extract  in  cases  of  weak  contrac- 
tility and  tendency  to  syncope,  and  I  may  saj'  that  the 
treatment  hr>s  never  failed  me. 

There  are  cases  of  true  myxccdema,  in  which  the  pre- 
dominating symptom  is  cardiac  pain.  Such  a  case  is  illus- 
trated by  a  patient  of  mine.  During  the  earlier  part  of  the 
treatment,  the  cardiac  pain  became  much  intensified,  owing 
undoubtedly  to  the  rapid  disappearance  of  the  infiltration  from 
the  cardiac  muscles  and  nerve-centres.  On  no  account  should 
the  physician  permit  himself  to  become  alanned  and  to  dis- 
continue the  treatment.  In  the  case  referred  to,  the  original 
symptoms  disappeared  in  the  course  of  a  few  days. 

THE    GASTRO-IKTESTINAL    SYSTEM. 

The  entire  gastro-intestinal  system  reacts  very  strongly  to 
the  infiltration  of  its  elements,  whether  muscular,  ne^^•ous, 
secretory,  or  mucous.  Infiltration  of  the  muscular  tissues 
nduces  peristaltic  paresis,  leading  to  retention  of  waste  materials 
with  consequent  fermentation  and  constipation.  In  delicate 
subjects  with  weak  abdominal  walls,  constipation  results  in 
ptosis  of  the  viscera,  notably  of  those  organs  which  are 
most  heavily  loaded,  namely,  the  stomach  and  large  intestine. 
The  dropping  of  the  intestine  stretches  the  mesenteric  bands 


THYROID  INSUFFICIENCY.  55 

by  which  it  is  normalh*  supported.  The  precise  spots  at  which 
these  hypertropliied  bands  are  attached  to  the  viscera  have 
been  determined  by  Sir  Arbuthnot  Lane.  Immediately  on 
either  side  of  them  the  intestine  falls  away,  and  in  this  manner 
kinks  are  formed.  The  most  important  of  these  kinks  are  the 
ileo-cEEcal,  the  jejuno-duodenal,  and  the  pyloro-duodenal,  the 
presence  of  which  has  been  incontrovertibly  demonstrated  by 
Lane.  ]\Iorbid  exaggeration  of  the  hepatic  and  splenic  curves 
of  the  colon,  and  abnormal  curvature  of  the  pelvic  colon,  have 
also  been  observed. 

Imperfect  intestinal  drainage  gives  rise  to  intestinal 
to.K<emia,  which  reacts  upon  the  already  enfeebled  thyroid 
gland  and  intensifies  the  prevaihng  conditions  of  inadequacy. 
As  a  matter  of  fact,  many  of  the  symptoms  attributed  by 
Lane '  to  chronic  intestinal  stasis  are  identical  with  those 
which,  since  1S99,"  I  have  included  in  the  symptom-complex 
of  benign  chronic  subthyroidism.  These  are  hypothermia, 
uncontrollable  headache,  rheumatoid  pain  and  neuralgia,  mental 
depression,  dyspnoea,  asthmatic  attacks,  premature  greyiiess  and 
baldness,  dental  caries,  choleolithiasis,  and  brownish  pigmenta- 
tion of  the  skin. 

In  severe  thj-roid  inadequacy,  there  is  absolute  want  ot 
appetite,  and  the  aversion  for  food  is  unconquerable.  Meat  is 
especially  distasteful.  In  common  with  the  rest,  the  secretory 
flow  from  the  intestinal  glands  is  diminished,  and  this  tends 
still  further  to  aggravate  the  constipation.  It  is  by  no  means 
rare  to  find  subthyroidic  individuals  who  go  for  5,  10,  even  25 
days  without  having  their  bowels  open.  Infiltration  of  the 
intestinal  mucosa  tends  to  reduce  the  calibre  of  the  bowel, 
while  disorders  of  the  biliary  apparatus  still  further  aggravate 
the  general  gastro-intestinal  derangement. 

In   a  recent   publication,'   I   pointed   out   that  there   is   a 

La  Stase  intestinal  chronique,  par  Sir  Arbuthnot  Lane.  2(>tli  Surgical 
Congress,  Paris,  1913.  Lectures,  Memoranda  and  Discussions,  p.  595,  Pari*, 
.'\Ican. 

'  De  rhypothyroidie  benigne  chronique  du  myxoedeme  fruste.  Bull.  Acad. 
Med.  de  Belg.,  March,  1899,  Vol.  XIII.,  p.  231  ;  etiam  in  Nouvelle  honographie 
de  la  Salpitriere,  12th  year,  No.  3,  1899;  with  29  photographs  and  7  pictures. 

'  .Appendicite  et  Hypothyroidie.  Bull.  Acad.  Med.  de  Belg.,  meeting  of 
January  31st,  1914. 
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noticeable  tendency  to  appendicitis  among  the  subjects  of 
thyroid  insufficiency.  Demonstrable  thyroid  inadequacy  is 
sufficient,  in  many  instances,  to  account  for  chronic  appen- 
dicular conditions  of  a  more  or  less  dangerous  character. 

To  what  must  this  undoubted  tendency  to  appendicitis  be 
ascribed  ?  Is  it  the  result  of  chronic  constipation,  of  the 
habitual  overloading  and  consequent  ptosis  of  the  caecum  ? 
Ptosis  is  attended  by  the  formations  of  adhesions,  by  the 
creation  and  multiplication  of  which  nature  seeks  to  guard 
against  a  yet  more  radical  descent.  It  is  well  known  that,  not 
only  are  these  adhesions  formed,  but  that  they  grow  and 
develop  to  an  extent  which  far  surpasses  their  object.  The 
appendix  becomes  enclosed  and  loses  its  mobility,  the  new 
attachments  tending  to  fix  it  in  a  bad  position.  Hence,  it  is 
unable  to  rid  itself  of  its  faecal  and  secretory  contents. 

Or,  is  this  ready  inflammation  of  the  appendix  due  to 
infiltration  of  its  numerous  lymphoid  corpuscles  ?  The  fre- 
quency with  which  phlegmasia  of  the  other  lymphoid  organs, 
such,  for  instance,  as  the  tonsils,  occurs  in  th}Toid  inadequacy 
has  already  been  pointed  out.'  Someone  has  said  that  the 
appendix  is  an  abdominal  tonsil.  It  is  certain  that  appendicitis 
and  tonsillitis  are  frequently  observed  in  the  same  individual. 
A  patient  complains  of  severe  tonsillitis  ;  he  is  scarcely  able  to 
swallow  his  saliva.  He  is  very  surprised  to  discover  that  his 
appendix  is  tender  on  pressure,  and  he  is  even  more  surprised 
at  being  told  that  he  is  threatened  with  acute  appendicitis. 
Sir  Bertrand  Dawson,  physician  to  the  London  Ho.-pital,'  says 
that  twenty  years  ago  H.  G.  Sutton  affirmed  that  tonsillitis  and 
appendicitis  readily  occur  in  the  same  subject.  "  The  truth  of 
this  was  not  then  apparent  to  me,  but  Sutton's  sayings  have 
a  wonderful  knack  of  showing  themselves  true  with  the 
unfolding  of  the  years,  and  I  have  satisfied  myself  there  is 
sound  clinical  evidence  for  the  existence  of  this  association 
between  inflammation  of  the  tonsils  and  the  appendix." 

Among  the  disorders  of  the  digestive  apparatus  in  thyroid 

'  Vigelations  adenoldes  et  myxocdeme.  Bull.  Acad.  Mid.  de  Belg.,  March  28th, 
1898. 

'  The  Microbic  factor  in  gastro-intestinal  disease  and  its  treatment.  The 
Lancet,  April  29th,  191 1,  p.  1129. 
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insufliciency,  mention  must  be  made  of  rectal  haemorrhage, 
which  sometimes  assumes  an  alarming  character.  This  is 
due,  in  part,  to  premature  ageing  of  the  rectal  veins,  and  in 
part  to  defective  coagulability  of  the  blood.  Haemorrhoids  are 
ver>'  frequent  in  the  subjects  of  thyroid  insufficiency  ;  they 
are  generally  ascribed  to  constipation,  which  certainly  aggra- 
vates, though  it  does  not  produce  them. 

THE    URINART   SYSTEM. 

The  kidneys  appear  to  suffer  comparatively  slightly  from 
the  effects  of  thyroid  insufficiency.  It  is  true  that  cases  of 
transudation  of  albumen  are  not  infrequent,  but  the  albu- 
minuria is  very  slight.  The  occurence  of  urinary  casts  is 
exceptional.  The  lesion  is  in  no  case  very  profound,  for  the 
albumen  disappears  after  a  few  days'  treatment. 

The  bladder  is  very  sensitive  to  the  effects  of  thyroid 
insufficiency.  Owing  to  their  ill-nourished  condition,  the 
infiltrated  mucous  membranes  desquamate  rapidly,  and  large 
clouds  of  pavement  cells  are  seen  in  the  evacuated  urine. 
The  bladder  becomes  very  sensitive  to  the  contact  of  the 
urinary  fluid,  and  there  is  a  constant  desire  to  micturate.  The 
greater  number  of  the  children  and  adolescents  who  are  the 
victims  of  nocturnal  enuresis  are  subthyroidic,  the  Tnother 
frequently  showing  unequivocal  signs  of  thyroid  insufficiency, 
such  as  migraine,  constipation,  menorrhagia,  premature  grey- 
ness,  etc.  Incontinence  of  urine  is  sometimes  associated  with 
rectal  incontinence,  which  may  even  be  diurnal. 

These  children  sleep  very  heavily,  and  during  sleep  their 
temperature  falls.  They  seem  to  be  in  a  state  of  stupor.  The 
ejaculalor  urinai  reflex  responds  too  readily,  before  the  higher 
ners'ous  centres  have  been  warned.  Nocturnal  incontinence 
generally  disappears  as  the  child  grows  up,  though  it  has  been 
known  obstinately  to  persist.  Even  after  cure,  however,  a 
certain  tendency  remains,  and  there  is  a  large  number  of  adult 
women  who  are  the  victims  of  pollakisuria. 

THE    SEXUAL   ORGANS. 

It  is  evident  from  the  photographs  which  appear  at  the 
beginning  of  this  article  that,  where  the  function  of  the  thyroid 
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is  appreciably  reduced,  the  sexual  organs  do  not  develop.  The 
photographs  also  show  that  if  the  organism  is  supplied  with 
the  requisite  amount  of  thyroid  extract,  the  deficiency  in 
development  is  made  good  within  a  comparativelj'  short 
time. 

Cryptorchidism,  both  uni-  and  bi-lateral,  is  by  no  means 
rare.  Where  the  thyroid  function  is  slightly  impaired,  as  in 
infantilism  of  the  Lorain  type,  development  of  the  genitals  is 
invariably  retarded,  and  in  many  instances  it  is  permanently 
inhibited.  Infantilism  of  this  type  is  usually  of  congenital 
tubercular  origin.  Such  children  are  slight  and  fragile,  and 
have  the  thorax  long  and  narrow.  They  are  invariably  small 
for  their  age.  The  tonsils  are  hypertrophied,  and  the  pha- 
ryngeal cavity  is  choked  with  adenoid  growths.  There  is 
tenderness  in  the  neighbourhood  of  the  appendix,  abdominal 
pain,  and  habitual  constipation  with  sudden  attacks  of  diarrhoea. 
Abdominal  section  reveals  the  long,  opalescent  appendix, 
charged  with  faecal  matter  in  a  semi-fluid  or  coprolithic  state. 
As  a  general  rule,  it  is  fixed  in  a  bad  position  by  adhesions 
of  varying  thickness.  Large  ganglia  are  present  in  the  peri- 
toneum, while  the  caecum  is  loaded  and  of  a  bluish  colour. 

In  girls,  the  ovaries  develop  late.  Menstruation  does  not 
make  its  appearance  until  the  eighteenth  year,  and  then  some- 
times assumes  the  unusual  form  of  menorrhagia.  Menorrhagia 
in  virgins  is  an  alarming  sign,  and  one  likelj'  to  lead  the 
unwary  astray.  The  uterus  is  small  and  infantile.  The 
posterior  wall  develops  slowly,  sometimes  leading  to  a  verj' 
marked  retroflexion.  This  backwardness  in  development  is 
the  outcome  of  thyroid  insufficiency.  It  is  generally  believed 
that  menorrhagia  is  the  result  of  retroflexion  ;  this,  however,  is 
not  the  case.  Retroflexion  and  menorrhagia  are  both  referable 
to  the  same  cause,  namely,  thyroid  inadequacy. 

In  women  of  normal  thyroid  function,  the  catamenia  are 
moderate,  both  in  degree  and  duration,  and  they  do  not  give 
rise  to  fatigue.  In  subthyroidic  women,  on  the  other  hand, 
the  discharge  is  prolonged,  frequently  ceasing  for  a  day  and 
beginning  again,  while  the  intermenstrual  periods  are  briefer 
than  the  normal.  The  higher  the  degree  of  thyroid  inade- 
quacy, the  greater  the  menstrual  losses.    The  profusion  of  the 
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discharge  is  directly  due  to  infiltration  of  the  muscular  element 
as  ■svell  as  of  the  intra-uterine  mucosa,  combined  with  a  want 
of  coagulability  on  the  part  of  the  blood.  That  an  important 
r(Me  is  played  by  muscular  aton}'  is  very  evident.  The  vaginal 
mucosa  is  infiltrated  and  soft,  and  suggests  to  the  touch  the 
beginning  of  labour. 

The  therapeutic  significance  of  the  above  is  considerable. 
Where  monorrhagia  is  due  to  thyroid  inadequacy,  the  best 
h.Teniostaiic  is,  undoubtedh-,  thyroid  extract. 

The  efifect  which  marriage  has  upon  the  vitality  of  the 
thyroid  gland  is  well  known.  From  the  outset,  the  gland 
imdergoes  hypertrophy — sometimes  visibly  so — and  from  this 
increased  activity  the  subthyroidic  woman  derives  immense 
benefit.  At  the  end  of  a  period,  which  is  sometimes  very 
short,  the  uterine  retroversion  is  corrected.  Should  she 
become  pregnant,  the  secretory  activity  of  the  thyroid  gland 
is  redoubled.  Signs  even  of  hyperth}'roidism  are  not  infre- 
quently observed  firom  within  a  few  hours  of  impregnation. 
The  face  becomes  drawn,  the  eyes  brilliant  and  feverish,  and 
there  is  an  iinpression  of  sudden  general  emaciation.  The 
haemophilia  disappears,  menstruation  ceases.  It  may  happen, 
however,  that  the  stimulating  influence  does  not  last.  Men- 
struation reappears,  and  the  fertilized  germ  is  carried  off  in 
the  flood.  Herein  lies  the  secret  of  the  many  abortions 
which  are  the  tragedy  of  so  many  women's  lives.  And  it  is 
in  cases  like  these  that  thyroid  extract  is  able  to  render  such 
signal  serA-ice.  By  its  aid,  it  is  possible  to  bring  to  a  successful 
issue  a  pregnancy,  which  would  otherwise  have  suffered  fatal 
interruption.  The  favourable  activity  of  the  stimulated  thyroid 
persists  during  the  entire  period  of  pregnancy  and  lactation. 

After  confinement,  the  maternal  system  is  suddenly  relieved 
of  an  enormous  tax,  and  becomes,  in  consequence,  overcharged 
with  thyroid  secretion.  A  portion  is  directed  to  the  mammary 
glands,  where  it  provides  for  the  appearance  of  the  lacteal 
secretion.  Positive  experiments  with  animals  in  milk  have 
shown  that,  when  the  daily  output  begins  to  decrease,  a 
marked  increase  is  effected  by  the  administration  of  thyroid 
extract.  Women  with  impoverished  thyroids  instinctively 
prolong  the  period  of  lactation  beyond  the  physiological  term. 
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After  weaning,  they  again  fall  into  their  former  condition  ot 
subthyroidism.  That  this  is  invariably  so,  is  proved  by  the 
fact  that  the  older  classic  authors  included  pro!on?ed  lactation 
amon?  the  causes  of  myxoedema.  The  reader  will,  doubtless, 
perceive  where  the  error  in  this  point  of  view  lies,  and  will 
agree  with  the  present  writer  that,  in  all  such  instances,  a 
condition  of  subthyroidism  existed  before  the  occurrence  of 
pregnancy.  The  thyroid  stimulus  ultimately  weakens,  the 
secretion  of  milk  is  diminished  and  finally  ceases,  and 
menstruation  is  re-established. 

A  second  portion  of  the  thyroid  reserve,  accumulated  during 
gestation,  is  directed  to  uterine  involution.  The  muscular 
fibres  of  the  uterus  undergo  fatty  degeneration  and  disappear. 
Moreover,  the  process  of  involution  will  be  rapid  in  proportion 
as  lactation — which  is  itself  a  manifestation  of  the  abundance 
of  the  thyroid  secretion  in  the  blood — is  active  and  well 
maintained.  Gynaecologists  know  that  the  most  energetic 
measure  for  promoting  involution  is  the  establishment  of 
lactation. 

Occasionally,  a  subthyroidic  woman  is  encounloed  whose 
earlier  pregnancies  were  well  borne.  Gradually,  however,  the 
thyroid  gland  becomes  less  sensitive  to  the  demands  made 
upon  it  by  conception,  with  the  result  that  miscarriages  take 
place.  As  the  years  go  on,  the  classic  picture  of  chronic 
benign  subthyroidism  is  evoked,  the  patient  gradually  becoming 
the  victim  of  headache,  neuralgic  pain,  loss  of  memory,  dental 
caries,  consiipation,  menorrhagia,  pseudo-asthma,  chilliness,  a 
sense  of  oppression  in  response  to  slight  effort,  giddiness, 
noises  in  the  ears,  palpitation,  etc.  The  larger  the  number 
of  the  pregnancies,  the  greater  the  tendency  to  hemorrhage 
in  general.  Infiltration  of  the  uterine  mucosa  facilitates  the 
slipping  of  the  placenta,  thus  producing  a  predisposition  to 
placenta  praevia,  both  lateral  and,  though  more  rarely, 
central. 

Ultimately,  as  the  sequel  to  a  life  ot  ailments  and  discom- 
forts, the  menopause  supervenes.  Sometimes  it  comes  late  in 
life,  as  late  even  as  56  or  thereabouts.  In  a  few  fortunate 
instances,  the  migraine  and  rheumatoid  pains  disappear,  the 
general  condition  becomes  improved,  and   a   new  life   begins 
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tor  the  unhappy  victim  of  thyroid  insuflicisncy.  Earlier  in 
this  article  I  offered  an  explanation  of  this  spontaneous  ameli- 
oration. Such  instances  are,  however,  rare.  In  the  vast 
majority  of  cases,  the  condition  of  subthyroidism  persists  and 
becomes  intensified. 

.^^riOLOGY. 

Heredity  plays  a  considerable  part  in  the  aetiology  of 
thyroid  insufficiency.  It  is  rare  to  come  across  a  myxoede- 
matous  or  chondro-dystrophic  dwarf,  an  infantile  subject  of 
the  Lorain  type,  or  an  obese  child,  whose  parents,  more  par- 
ticularly the  mother,  do  not  shovv-  signs  of  thyroid  inadequacy. 
The  indisputable  proof  of  this  fact,  supplied  by  observations 
extending  over  a  wide  field,  is  the  foundation  for  the  clinical 
definition  of  benign  chronic  subthyroidism,  as  outlined  in  these 
pages.  It  is  urged  that  in  all  cases  of  myxoedema,  whether 
malignant  or  benign,  attention  should  not  be  confined  to  the 
patient,  but  should  be  directed  to  all  other  members  of  the 
family,  both  ascendants  and  collaterals. 

The  subject  shown  in  Fig.  52  (Plate  XXV.)  is  of  a  pro- 
nounced myxoedematous  type.  The  eyelids  are  infiltrated  ;  he 
sufi'ers  from  rheumatoid  pain,  perpetual  chilliness,  and  unre- 
lieved oppression.  The  cuticle  is  dr}',  senile,  and  lamellated, 
and  the  epidermis  is  fretted  by  fine  transverse  lines.  The 
entire  body  is  heavy,  gross,  and  infiltrated  with  an  oedema 
which  does  not  pit  on  pressure.  There  is  invincible  somno- 
lence, and  mere  existence  is  a  fatigue.  Under  the  influence 
of  thyroid  extract,  the  infiltration  was  rapidly  absorbed.  The 
weight  fell  from  12  stone  i  lb.  to  10  stone  9  lbs.,  a  loss  of 
nearly  igi  per  cent.  The  patient  became  completely  cured, 
and  for  15  years  was  able  to  devote  himself  to  his  occupations. 
I  had  completely  torgotten  him,  when  his  history  was  recalled 
to  my  mind  by  his  daughter,  who  came  to  consult  me.  She 
is  shown  in  Fig.  53  (Plate  XXVI.). 

The  patient  (Fig.  53)  states  that  menstruation  has  always 
been  very  profuse  and  exhausting.  Her  hair  comes  out  in 
large  quantities ;  she  suffers  from  migraine  and  headache.  To 
a  close  observer  the  face  presents  a  slight  puffiness.  She  is 
tired,  harassed,  and  has  an  uncontrollable  desire  to  sleep.     She 
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is  at  present  suffering  IVom  sciatic  pain  in  the  left  leg.  Her 
hands  are  cold,  puffy,  of  a  bluish-red  colour,  and  in  winter  are 
covered  with  chilblains.  Under  the  influence  of  thyroid 
extract  in  minimal  doses,  the  puffiness  of  the  face  disappeared, 
and  all  the  symptoms,  including  the  sharp  sciatic  pains, 
became  ameliorated.  Had  I  not  been  acquainted  with  the 
father,  it  is  possible  that  I  might  have  mistaken  the  origin  of 
the  daughter's  condition.  My  attention  having  been  directed 
to  the  possibility  of  subthyroidism,  diagnosis  was  easy. 

Fig.  54  (Plate  XXVI.)  shows  four  stages  in  the  develop- 
ment of  a  child  suffering  from  marked  arrest  of  mental  and 
physical  growth.  The  condition  is  one  of  true  myxoedema. 
She  is  8  years  old,  and  her  height  is  34  inches  in  place  of  the 
normal  46  inches.  Her  weight  is  2  stone  5  lbs.  The  facial 
expression  is  that  of  extreme  thyroid  insufficiency.  The  skin 
is  of  the  characteristic  amber  colour,  with  red  patches  on  the 
cheek-bones. 

The  dystrophic  process  has  not  attacked  all  the  tissues  with 
equal  violence,  the  epidermis  and  its  appendages  being  com- 
paratively healthy.  The  eyebrows  are  well  defined,  the  black 
hair  is  pretty  and  abundant,  the  teeth  are  sound — a  very  rare 
finding  in  a  myxoedematous  subject.  The  bony  structure,  on 
the  other  hand,  has  suffered  considerably.  The  femurs  are 
bowed  and  the  tibias  show  advanced  rachitic  lesions.  The 
feet  are  shott  and  flat.  The  abdomen  is  enlarged,  a  charac- 
teristic sign  in  dystrophia  strumipriva,  and  there  is  an  umbilical 
hernia.  The  floating  ribs  have  been  dragged  from  their 
position  by  the  forward  trend  of  the  abdominal  walls.  This  is 
scarcely  perceptible  in  Photograph  a,  but  in  Photograph  b, 
which  illustrates  the  condition  after  one  year  of  treatment, 
the  great  reduction  in  the  size  of  the  abdomen  renders  it 
clearly  visible.  The  intelligence  is  very  undeveloped,  but  it  is 
not  extinct.  The  temperature  is  very  low,  even  in  summer. 
In  winter,  it  becomes  glacial,  and  there  is  no  means  of 
keeping  the  child  warm.  She  has  little  appetite,  and  is 
obstinately  constipated. 

The  origin  of  the  condition  is  not  far  to  seek.  While 
carrying  the  child  the  mother  had  several  severe  attacks  of 
malarial  fever,  and  was  obliged  to  leave  the  low-lying  village 
near  Antwerp  where  she  was  living.     She  was  confined  in  the 
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town.  Four  years  before  taking  up  her  abode  in  the  low- 
lying  district,  she  had  given  birth  to  a  son,  now  12  years  of  age. 
Although  slight,  thin  and  delicate,  he  is  perfectly  healthy. 
A  second  child  died  from  an  abdominal  trouble  at  the  age  of 
5  months.     The  third  child  is  the  present  patient. 

It  has  often  been  shown  that  true  congenital  myxoedema  is 
the  outcome  of  the  superposition  of  two  grave  blemishes  in  the 
parents,  such,  for  instance,  as  syphilis  and  tuberculosis,  gout  or 
diabetes  and  syphilis  or  tuberculosis,  akoholism  and  syphilis. 
I  carefully  examined  this  woman  with  the  object  of  discovering 
the  nature  of  the  blemish  which,  in  combination  with  malaria, 
was  able  to  produce  so  great  a  degree  of  degeneracy  in  the 
foetus. 

She  was  the  victim  of  terrible  migraine ;  she  was  very 
constipated  ;  the  liver  and  gall-bladder  were  sensitive  ;  mens- 
truation w^as  excessive  ;  the  entire  muscular  system  was  sub- 
ject to  rheumatoid  pain,  which  became  more  intense  in  the 
cold  weather.  She  was  depressed,  discouraged,  and  inclined 
to  melancholia ;  her  temperature  was  subnormal ;  sh  was 
subject  to  frequent  palpitation  and  sensation  of  oppression  ; 
the  skin  was  pale  yellow  in  colour,  closely  resembling  that  of 
the  child  ;  she  complained  of  giddiness,  noises  in  the  ears,  and 
specks  before  the  eyes.  In  fact,  she  presented  the  entire 
symptom-complex,  which,  in  another  publication,  I  have  de- 
scribed as  characteristic  of  chronic  benign  subthyroidism.' 
Without  being  myxoedematous,  the  woman  was  obviously 
suffering  from  a  degree  of  thyroid  inanition.  The  other 
causative  factor  was  supplied  by  the  malarial  poison.  The 
mother  being  unable  to  supply  the  foetus  with  the  necessary 
amount  of  thyroid  secretion,  a  cretin  v/as  born  into  the 
world. 

\V.  rapidly  improved  under  thyroid  medication.  Photo- 
graph c  shows  her  at  the  end  of  the  first  year  of  treatment.  She 
did  not  at  first  tolerate  thyroid  well.  She  vomited  violently 
every  morning,  like  a  pregnant  woman.  I  insisted,  however, 
upon  the  continuance  of  the  treatment.    In  the  course  of  the  first 

'  De  I'hypothyroidie  Wnigne  chronique  ou  myxoedime  fruste.  Bull. 
d*  I'.Acad.  de  Belgique,  March,  1899,  Vol.  XIII.,  p.  231,  etiam  in  Nouvelle 
Iconographie  de  la  Salfttriire,  12th  year,  No.  3,  1899.  With  29  photograrures 
and  7  illustrations. 
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year,  she  grew  about  5^  inches.  The  rachitic  deformilies, 
although  the}' had  not  disappeared,  were  considerably  improved. 
The  enlargement  of  the  abdomen  had  subsided.  The  umbilical 
hernia  had  closed.  The  expression  of  the  face  had  become 
thoughtful  and  inquisitive.     The  neck  had  emerged. 

The  second  year  of  treatment  was  less  happy  in  its  results. 
The  child  had  whooping  cough  in  a  very  severe  form,  and  was 
ill  for  five  months.  Growth  during  the  second  year  amounted 
to  only  2  inches.  Photograph  c  shows  her  at  this  stage.  The 
lower  limbs  have  straightened  out,  and  all  traces  of  rickets  have 
disappeared.  About  this  time  the  parents  were  very  much  dis- 
turbed by  a  difficulty  in  speech  which  the  child  had  developed, 
and  which  they  attributed  to  the  treatment.  I  had  already 
observed  such  a  symptom  occurring  in  other  cases  under 
similar  conditions.  The  patient  finds  an  enormous  difficulty 
in  the  articulation  of  words,  especially  of  the  first  syllable. 
He  pants  with  open  mouth  in  a  convulsive  effort  very  painful 
to  witness.  In  the  case  of  W.,  the  difficulty  gradually  subsided 
as  treatment  progressed. 

In  the  third  year,  she  grew  2^  inches. 

The  fourth  year  produced  only  moderate  results,  owing  to 
the  fact  that  the  treatment  was  not  regularly  pursued,  but 
was  suspended  for  months  at  a  time.  Nevertheless,  growth 
amounted  to  i^  inches. 

Having  been  seriously  admonished,  the  parents  were  more 
conscientious  with  the  treatment  during  the  fifth  year,  and 
growth  was  vigorous.  She  grew  3^  inches.  Photograph  d 
shows  little  W.  after  five  years  of  treatment.  Her  sum  of 
growth  is  15^  inches.  The  lower  limbs  are  straight  and 
graceful.  The  most  practised  eye  would  fail  to  detect  in 
this  child  the  faintest  trace  of  thyroid  insufficiency. 

The  history  of  this  case  confirms  the  view  that  I  have  long 
held,  and  frequently  expressed,  concerning  the  aetiological 
unity  of  certain  morbid  conditions  usually  referred  to  separate 
causes.  Infantile  obesity,  rickets,  infantilism  of  the  Lorain 
type,  achondroplasia,  true  myxoedema,  arrested  and  retarded 
growth  of  congenital  syphilitic,  alcoholic,  nicotinic,  malarial 
or  tubercular  origin  ;  all  these  affections,  when  traced  to  their 
ultimate  cause,  are  the  outcome  of  thyroid  insufficiency. 
Syphilis,    tuberculosis,    chronic    ill-health     and    malnutrition, 
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consanguineous  unions,— all  these  are  factors  which  react,  in  the 
first  instance,  upon  the  thyroid  gland,  and  bring  about  changes 
in  the  nature  of  its  secretion.  Does  not  the  complete  dis- 
appearance under  thyroid  treatment  of  the  rachitic  lesions 
in  this  little  girl  point  to  the  fact,  that  osseous  dystrophia 
is  due  to  aberration  on  the  part  of  the  thyroid  gland  ?  The 
thyroid  secretion  is,  in  its  very  nature,  specific  ;  it  is  incapable 
of  affecting  lesions  which  do  not  come  within  its  scope. 

To  return  for  a  moment  to  the  child  W. ;  her  growth  has 
progressed  during  the  last  three  years,  and  her  height  is  now 
4  feet  9  inches.  Fig.  55  (Plate  XXVI.)  shows  her  as  she  is 
to-day. 

Now  observe  the  portrait  of  the  mother  (Fig.  56, 
Plate  XXVI.).  The.  hair  is  of  a  magnificent  silver-white. 
She  is  better  than  she  was  14  years  ago.  She  has  passed  the 
climacteric  and  the  thyroid  resources  which,  during  her  sexual 
life,  were  impoverished  by  the  inhibition  of  menstruation,  are 
now  amply  sufficient  for  the  purposes  of  general  nutrition. 
She  still  suffers,  however,  from  rheumatoid  pains  and  a  sense 
of  oppression.  When  the  symptoms  become  acute  she  takes 
thyroid  extract,  which  affords  her  relief. 

Brissaud  has  stated  that  the  thyroid  gland  is  the  most 
delicate  and  the  most  vulnerable  of  all  the  organs.  All  the 
more  profound  pathological  influences  —tuberculosis,  syphilis, 
alcoholism,  malaria,  consanguinity,  chronic  malnutrition,  excess 
and  deprivation  of  every  description — react  upon  its  vitality. 
Up  to  the  present,  the  stigmata  of  thyroid  insufficiency  have 
not  generally  been  sought  in  the  victims  of  tuberculosis, 
syphilis,  and  alcoholism ;  nevertheless,  it  is  certain  that 
they  are  there.  Generally  speaking,  the  acute  syphilitic 
lesions  are  trophic  in  their  nature,  and  it  is  incontrovertible 
that  the  descendants  of  syphilitic  subjects  invariably  show 
the  accepted  signs  of  thyroid  inadequacy. 

In  Fig.  I,  a  case  of  thyroid  degeneracy  of  hereditary 
tubercular  origin  was  shown.  Fig.  11  shows  a  child  whose 
father  married  shortly  after  having  contracted  syphilis. 
Fig.  54  illustrates  the  vitiating  effect  of  malaria  in  the 
mother. 

All    infective    diseases,    the   athrepsia   of  infants,   measles, 
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scarlatina,  whooping-cough,  and  acute  articular  rheumatism  in 
particular,  exercise  an  extremely  deleterious  influence  upon  the 
thyroid  gland.  When  the  gland  is  robust,  it  offers  a  certain 
resistance ;  when  it  is  congenitally  impoverished,  there  is 
disaster.  In  the  majority  of  instances  acute  articular  rheuma- 
tism forms  part  of  the  history  of  the  victim  of  true  myxce- 
dema.  I  have,  however,  seen  cases  in  which  acute  articular 
rheumatism  made  its  appearance  long  after  definite  signs 
of  thyroid  insufTiciency,  such  as  metrorrhagia,  were  esta- 
blished. Under  these  circumstances,  it  is  not  possible  to 
place  the  entire  pathogenetic  responsibility  for  thyroid  inade- 
quacy upon  acute  articular  rheumatism.  There  is  no  doubt, 
however,  that  it  is  an  aggravating  factor  in  the  condition. 
It  may  be  conceded  then,  in  the  absence  of  more  certain 
information,  that  acute  articular  rheumatism  shows  an  un- 
deniable predilection  for  subjects  in  whom  the  thyroid  defences 
are  weakened. 

The  work  of  Sir  Arbuthnot  Lane  has  already  been  men- 
tioned in  the  course  of  this  article.  He  believes  that  the 
toxaemia  which  results  from  chronic  constipation,  exercises 
a  deleterious  influence  upon  the  thyroid  gland,  and  of  this 
point  he  is  extremely  tenacious.  It  has  already  been  shown 
that  chronic  constipation  is  an  inevitable  outcome  of  dys- 
thyroidic  infiltration  of  the  visceral  muscles,  in  combination 
with  poverty  of  the  intestinal  secretions.  Once  the  toxaemia 
is  established,  a  vicious  circle  is  formed.  The  favourable 
influence,  which  marriage  and  pregnancy  have  upon  thyroid 
insufficiency,  has  already  been  described.  It  is  satisfactory 
to  note  that  Arbuthnot  Lane  also  advises  marriage  in  the 
case  of  young  persons  suffering  from  intestinal  stasis  with 
consequent  toxaemia. 

The  clinical  factors  of  which  a  brief  account  has  been 
given  in  these  pages  point  to  an  extreme  frequency  on  the 
part  of  thvroid  insuflRciency.  For  good  or  ill,  we  are  the 
heirs  of  hundreds  of  generations,  comprising  thousands  of 
individuals,  who,  in  tlie  struggle  against  pathological  elements 
of  various  kinds,  have  suffered  alteration  of  their  thyroid 
resources.  It  may  be  safely  affirmed  that  few  families 
escape  thyroid  insufficiency  in  a  more  or  less  marked 
degree. 
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STMPTOMATOI  OGY. 


The  expression  of  thyroid  insiifficienc}'  is  diminution  of  the 
nutritional  exchanges.  All  tlie  tissues  of  the  body  are  subject 
to  processes  of  nutrition  and  combustion,  and  no  tissue  is 
able  to  escape  the  results  of  impoverishment  of  the  thyroid 
gland.  For  this  reason,  the  symptom-complex  of  myxoedema, 
whether  malignant  or  benign,  is  very  comprehensive  and  it 
affects,  to  a  greater  or  less  degree,  ever}'  organ  of  the  body 
and  each  specific  function.  A  detailed  account  has  been  given 
of  the  results  of  infiltration  upon  the  muscles,  the  central 
nervous  system,  the  bonj'  tissue,  the  glands,  the  mucous 
membranes,  and  the  epidermis  and  its  appendages.  The 
derangements  which  take  place  in  the  great  organic  appara- 
tuses, the  gastro-intestinal,  sexual,  and  nervous  systems,  have 
also  been  described.  For  this  reason,  it  is  unnecessary  to 
enter  further  into  the  matter  here.  The  numerous  photo- 
graphs accompanying  this  article  will  serve  to  familiarize 
the  reader  with  the  general  appearances  characteristic  of 
thyroid  insufficiency. 


TREATMENT. 


The  main  fact,  that  thyroid  insufficiency  is  invariably 
accompanied  by  infiltration,  must  never  be  lost  sight  of. 
Under  the  influence  of  thyroid  extract,  the  infiltrates  are 
absorbed  and  the  patient  loses  weight.  The  weighing-machine 
not  only  confirms  the  diagnosis,  but  it  controls  the  conduct  ot 
the  treatment. 

Care  should  be  taken  to  guard  against  the  exhibition  of 
thyroid  extract  in  excessive  doses  ;  in  other  words,  against  the 
too  abrupt  withdrawal  from  the  tissues  of  the  fat,  mucin,  and 
other  waste  products  by  which  they  are  distended.  Over- 
rapid  absorption  is  accompanied  by  pain  in  the  muscles,  liga- 
ments, and  joints,  and  this  pain  is  sometimes  more  intense  than 
that  which  obtained  before  treatment.  The  heart  muscles  are 
peculiarly  liable  to  affection,  a  fact  which  is  alarming  to 
patient  and  doctor  alike.  Too  drastic  a  treatment  may 
provoke  cardialgia  and  tachycardia  which  have  all  the 
appearance  of  hyperthyroidism. 

Again,  the  sudden  combustion  of  the  infiltrated   material 
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may  effect  an  abrupt  transition  from  a  state  of  hypothermia  to 
one  of  hyperthermia,  thus  conveying  the  impression  of  fever, 
the  symptom  being  entirely  due,  however,  to  over-rapid  oxi- 
dation. For  both  these  reasons,  courage  to  go  slowly  is 
essential.  It  is  inadvisable  for  the  patient  to  lose  more 
than  3i — si  oz'?-  a  day.  Even  in  the  case  of  severely  myxce- 
djmatous  adults,  I  never  exceed  a  dosage  of  three  5-gr.  tabloids 
(B.  W.  &  Co.)  in  the  day.  In  slighter  cases,  I  give  either  one 
or  two  tabloids,  according  to  the  daily  loss  in  weight. 
Children  tolerate  thyroid  well,  and  one  to  two  tabloids  may 
be  given  daily  without  fear  of  evil  consequences.  They  grow 
very  rapidly  undtr  the  treatment.  As  a  general  rule,  a  child 
in  whom  growth  is  arrested  or  very  noticeably  retarded,  will 
grow  as  much  as  from  two-  to  three-fifths  of  an  inch  a  month. 

The  method  is  essentially  palliative  in  its  action,  and 
should  be  continued  over  a  long  period  of  time — a  lifetime, 
in  fact.  The  permanent  dosage  should  be  half  the  amount  of 
the  initial  dose,  and  both  should  be  controlled  by  the  weight. 
As  soon  as  the  oedema  has  completely  disappeared,  health  is 
re-established.  Assimilation  and  digestion  become  normal, 
and  nothing  will  prevent  the  patient  from  putting  on  weight. 
This,  however,  is  not  a  disquieting  symptom. 

It  is  expedient  to  accompany  the  exhibition  of  thyroid  by 
a  mild  aperient,  such  as  aloin  or  cascarine.  Aloine  Houde 
is  an  excellent  preparation,  one  pill  of  -^-gr.  being  given  each 
night.  Liquid  paraffin,  which  is  a  favourite  method  in 
England,  is  a  valuable  adjunct  to  treatment.  The  dose  is 
about  a  tablespoonful  night  and  morning. 

The  patient  may  eat  everything,  meat  included.  I  always, 
however,  advise  that  little  sugar  should  be  taken,  and  no 
alcohol  in  any  form  whatever.  Cold  b:iths  and  any  kind  of 
cold  hydrotherapy  should  be  absolutely  forbidden.  There  is 
little  wisdom  in  robbing  the  victim  of  thyroid  inadequacy 
of  heat  ;  chilliness  is  his  normal  state.  As  a  general  rule, 
the  infiltration  of  true  myxoedema  disappears  within  sixty 
days. 

Briefly,  then,  the  rational  method  consists  in  the  exhibition 
of  thyroid  extract  in  small  doses ;  close  attention  to  the 
weight  and  the  regime ;  and  perseverance  in  the  face  of 
muscular  and  nervous  cardiac  pain,  should  such  arise. 
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The  results  of  treatment  are  of  a  nature  to  convince  the 
mo;t  sceptical.  Xothing  is  more  striking  than  the  return 
to  health  of  a  victim  of  grave  niyxcedema.  The  hair 
grows,  the  expression  becomes  intelligent.  In  children,  the 
increase  in  height  is  very  striiving.  In  women,  the  derange- 
ments of  sexual  activity  are  corrected,  menstrnation  assumes 
a  normal  character,  and  the  tendency  to  abortion  disappears. 

I  have  purposely  refrained  from  discussing  the  other  opo- 
therapeutic  measures,  which  are  sometimes  employed  in  com- 
bination with  thyroid  extract.  It  is  essential  in  the  first 
instance,  to  obtain  an  exact  estimate  of  the  value  of  thyroid 
extract  alone.  Later  on,  variations  are  permissible.  Other 
opotherapeutic  extracts,  such  as  ovarian,  testicular,  suprarenal, 
and  pituitary,  are  still  very  uncertain  in  their  action.  I  am 
convinced  that  the  best  method  of  stimulating  the  ovary, 
testicle,  suprarenal,  and  hypophysis  is  by  way  of  the  thyroid, 
which  governs  and  controls  all  the  internal  secretory  organs. 
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Central  Research  Institute  of  India,  Kasauli. 

(With  Plates  XXVII.-XXXII.) 

Within  recent  5  ears  the  many  theories  as  to  the  causation 
of  endemic  goitre  have  been  narrowed  down  to  those  which 
attribute  it  to  chemical  ingredients  of  drinking  water,  to 
geological  peculiarities  of  the  soil  imparting  to  the  water  a 
specific  colloidal  poison,  to  faults  of  nutrition,  and  to  living 
micro-organisms.  In  a  brief  article,  such  as  the  present,  it  is 
impossible  to  enter  into  a  discussion  of  the  various  arguments 
for  and  against  these  different  views.  The  problem  was  fully 
discussed,  with  respect  to  the  evidence  available  up  to  the 
end  of  the  year  19 12,  in  the  Milroy  Lectures  for  the  year 
1913.' 

Since  then  a  large  amoant  of  additional  experimental  and 
epidemiological  research  has  been  carried  out,  which  has 
definitely  demonstrated  that  neither  chemical  constituents 
of  the  water,  geological  peculiarities  of  the  soil  nor  factors 
of  nutrition  are  primarily  responsible  for  the  genesis  of  this 
disease.  Its  infectious  nature  is  now  generally  admitted  by 
the  majority  of  those  who  have  devoted  special  attention  to 
its  experimental  and  epidemiological  study.  I  propose,  there- 
fore, in  the  present  article  to  limit  my  account  of  endemic 
goitre  to  a  summary  of  the  facts  which  are  known  to  us 
up  to  the  date  of  writing  (July,  19 14),  and  to  refer  the 
reader  to  the  original  records  of  experimental  and  othtr 
t    researches  for  the  proofs  of  these  facts. 

ENDEMIC    GOITRE. 

Synonyms. — Struma,  wen,  Derbyshire  neck,  Xithsdale  neck, 
bronchocele,  endemic  th)roidomegaly. 

Definition. — A  chronic  infectious  disease  occurring  in  more 
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or  less  circuiubcriDeci  areas  and  characterized  by  a  nou- 
iiilluminaiory  and  progressive  enlargement  of  the  thyroid 
gland,  which  is  unattended  by  appreciable  functional  dis- 
turbances. It  is  due  to  the  presence  in  the  alimentary  tract 
of  certain  undetermined  organisms,  whose  toxic  products 
reach  the  blooil-streani  and  induce  in  the  thyroid  giand 
hypertrophic,  hyperplastic,  and  degenerative  changes.  Acting 
through  the  medium  of  the  maternal  blood,  these  toxins 
may  cause  hypertrophy  and  hyperplasia,  or  fibrosis  and 
atrophy  of  the  fcetal  thyroid,  thus  giving  rise  to  congenital 
goitre  or  to  the  varying  degrees  of  cretinism. 

Prevalence. — The  extent  to  which  goitre  prevails  in 
European  countries  generally  and  in  the  East  is  seldom 
appreciated.  In  France,  Germany,  Austria,  Switzerland,  and 
Italy  large  numbers  of  conscripts  are  annually  exempted  from 
military  service  on  account  of  goitre.  Baillarger  estimated 
that,  about  the  year  1S74,  there  were  in  France  alone  no  less 
than  half-a-million  goitrous  persons  and  122,700  cretins  and 
cretinous  idiots.  The  disease  is  probably  less  prevalent  now-a- 
days  than  formerly,  but  it  still  gives  rise  to  an  immense  amount 
of  disability  in  almost  every  country  in  Europe.  In  India,  at 
the  present  time  not  less  than  five  million  persons  are  afHicted 
with  goitre,  while  half-a-million  is  a  low  estimate  of  the 
numbers  who  sutler  iroui  its  congenital  manilestations. 

Prevalence  in  A  nimals. — In  endemic  localities,  goitre  may  be 
met  with  in  domestic  animals  and  birds.  It  occurs  in  mules, 
oxen,  horses,  dogs,  cats,  goats,  pigs,  sheep,  white  rats,  white  mice, 
and  in  fowls  and  pigeons.  It  occurs  also  in  artificially-bred 
fish,  especially  in  trout,  which  are  often  very  severely  affected 
(Fig.  i).  In  animals  living  in  the  wild  state,  the  disease  is 
infinitely  less  common,  and  is  generally  to  be  found  only  in 
those  whose  habits  of  life  have  to  a  considerable  extent  been 
modified  by  the  vicinity  of  man  and  his  domestic  animals. 
Thus,  it  is  excessively  rare  in  wild  rats,  although  under  certain 
conditions  of  life  it  may  be  very  prevalent  amongst  tame 
rats. 

Although  fish  of  carnivorous  habits,  such  as  the  pike,  are 
more  subject  to  goitre  than  are  others,  their  susceptibility  to  it 
appears  to  vary  greatly.  Certain  species  of  the  Salmonidai 
have  an  almost  complete  natural  resistance  to  the  disease^'  ; 
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amongst  susceptible  species  certain  batches  i eared  in  captivity 
show  a  high  degree  of  immunity.^' 

Congenital  goitre  commonly  occurs  in  the  o0spring  of 
goitrous  animals  (Fig.  2),  and  so-called  "epidemics"  of  goitre 
among  domestic  animals  and  artificially-bred  fish  -'  have 
frequently  been  reported.  Amongst  animals,  as  amongst  men, 
those  that  are  well  cared  i'vv  are  much  less  liable  to  suffer 
from  the  disease. 

Geographical  Distribulion. —  Endemic  goitre  is  widely  dis- 
tributed over  the  whole  world.  Few  countries  appear  to  be 
entirely  free  from  it.  It  is  so  common  in  certain  parts  of 
England  and  Scotland  as  to  be  distinguished  by  the  names  : 
'•'  Derbyshire  neck "  and  "  Xithsdale  neck."  It  is  most 
prevalent  in  temperate  and  sub-tropical  zones.  It  is  found, 
however,  in  regions  of  great  cold,  as  in  parts  of  Siberia,  in 
Finland,  and  in  the  Hudson  Bay  Territory  of  North  America. 
It  occurs  also  in  regions  of  great  heat,  as  in  tropical  South 
America,  Borneo,  Sumatra,  Java,  India  and  Ceylon.  While, 
therefore,  temperate  and  sub-tropical  climates  are  more 
favourable  to  its  development,  neither  great  heat  nor  great 
cold  excludes  its  occurrence. 

Orographical  Distribution  .  —  The  association  of  the  endemic 
with  mountainous  regions  is  one  of  its  most  striking  pecu- 
liarities. Tiie  Alps,  the  Pyrenees,  the  Carpathians,  the 
Himalayas,  the  Caucasus,  the  Andes,  the  Cordilleras,  the 
Ural  and  AUai  Mountains,  and,  in  our  own  country,  the  valleys 
of  the  Pennine  range,  the  Cotswolds,  and  the  Mendips,  are 
all  noted  haunts  of  goitre.  But  while  it  is  true  that  the 
disease  has  its  home  in  the  mountain  ranges  of  the  world,  it 
is  not  confined  to  them.  It  occurs  in  the  plains  of  Lombardy, 
of  Piedmont,  of  Alsace  ;  in  the  plains  of  the  Lena  and  Obi 
in  Russia  ;  of  the  St.  Lawrence,  in  Canada  ;  of  the  Ganges 
and  the  Brahmaputra,  and  of  the  Chenab  and  Sutlej  in  India. 

Some  mountainous  countries,  on  the  other  hand,  are 
almost  exempt  from  goitre,  as,  for  example,  certain  parts  of 
Norway  and  the  Highlands  of  Scotland,  where  it  appears  to 
be  almost  unknown.  Although  the  hilly  nature  of  a  country 
cannot  be  regarded  as  a  necessary  factor  for  the  development 
of  goitre,  there  is  considerable  experimental  ground  fur  the 
belief  that  its  preference    for    n'ountainuus    regions    mav,  to 
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Fig.   I. — Goitre  in  artificially-bred  lr<-ut  [Dr.  Dai'iJ  Marine.  Cleveland). 
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I'ig    2. —Large  congenital  goitre  in   premaiurcly  born  g»at  ;  experimentally 
produced. 
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Fi^'.   3.— .Voi-iHrt/  (Ayt-yid^/ando/  rat;  fo;/oid         Fig.  4.— .\'"i-)iiii/     fJiyioi'./     ,;'(ciiM'     vf     rat. 
or  resting  type.  aitively  secreting  type. 


Fig.  j.—Goilrous  thyroid  gland  oj  rat ;  nnte        Fig.  0.     llumun    ,;,  .  ;.;fnivs    0/ 

cuUimnar  epithelium,  absorption  of  colloid  and       previous   hyperplasia,    tir,-i;uUint\'    in   snape 

degeneration  0/  parenchyma  celts.  and  size  of  tvsicles  and  their  distension  with 

colloid.     Low  pvu'er. 
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some  extent,  be  dependent  upon  the  increased  functional 
activity  of  the  thj-roid  gland,  which  residence  at  high  altitude 
often  entails.'- 

The  marked  association  of  goitre  with  rivers,  canals,  and 
irrigated  or  marsh}'-  tracts  is  another  noteworthy  feature  of  its 
distribuiion.  This  association  is  especially  obvious  in  India 
and  Burma,  where  the  disease  is  markedly  prevalent  along  the 
course  of  such  great  rivers  as  the  Brahmaputra,  the  Ganges,  the 
Indus,  the  Chen:ib,  the  Sutlej,  the  Irrawaddy,  and  the  Salween. 
Even  in  localities  where  goitre  is  rare,  as  in  parts  of  Madras. 
such  rivers  as  the  Godavari,  the  Kistn;),  and  their  tributaries, 
may  be  associated  with  goitre  in  their  upper  reaches.  It  also 
occurs  very  commonly  along  the  course  of  canals  and  in 
irrigated  and  marshy  areas.  A  notable  example  of  the  import- 
ance of  the  marshy  nature  ol  the  soil  is  afforded  by  the 
distiicts  north  and  south  of  the  river  Ganges.  In  the  marshy 
lauds  north  of  the  river,  goitre  is  excessively  common  ;  in  the 
less  extensively  inundated  lands  south  of  the  river,  it  is  com- 
paratively rare.  Similar  observations  have  been  recorded  in 
Austria  and  Silesia.^ 

Altitude'.— Goitre  is  found  at  all  heights  above  sea-level 
where  man  can  live  and  cultivate  the  ground.  It  is  to  be  met 
with  in  the  Himalayas  at  all  altitudes  up  to  10,000  feet.  On 
the  other  h^nd,  it  is  not  absent  from  the  sea-coast,  as  is  often 
erroneously  stated.  It  occurs  in  the  delta  of  tha  Ganges,  in  the 
island  of  Cutch,  on  the  coast  near  Manilla  Bay,  in  the  island  of 
Arran,  in  Algeria,  on  the  shores  of  the  Mediterranean  Sea,  and 
on  the  shores  of  the  Bury  estuary  in  Glamorganshire. 

Seasonal  Prevalence.  —  Goitre  exhibits  a  definite  seasonal 
prevalence,  which  is  generally  constant  for  any  given  place, 
but  may  vary  in  different  localities.  In  certain  parts  ot 
Himalayan  India,  which  are  not  reached  by  the  monsoon,  new 
cases  of  goitre  arise  and  enlargements  of  pre-existing  goitres 
take  place  during  the  spring  and,  less  commonly,  during  the 
autumn  months.  At  other  seasons  of  the  year,  it  is  much  less 
liable  to  develop. 

In  Himalayan  localities  which  are  reached  by  the  monsoon, 
the  rainy  season  is  especially  favourable  to  the  development 
of  the  disease.  The  seasonal  prevalance  of  goitre  is  probably 
dependent  to  some  extent  upon  the  seasonal  variation  in  the 
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iodine  content  of  the  thyroid  gland  ;  this  is  at  its  lowest  ebb 
during  the  first  four  nionlhs  of  the  year.*  In  European 
countries,  where  endemic  goitre  is  supposed  to  originate  most 
commonly  in  the  months  of  March,  April,  May,  and  June, 
the  disease  is  sometimes  called  "summer  goitre"  or  ''goitre 
aigu."  Many  examples  of  so-called  "  epidemics  ''  of  goitre 
occurring  at  this  season  are  to  be  met  with  in  the  literature. 

Epidemic  Goitre. — The  most  striking  feature  of  these  "  epi- 
demics "  is  that  they  arise  only  in  endemic  centres,  in  the 
neighbourhood  of  such  centres,  or  in  localities  where  the 
disease  has  previously  been  prevalent.  They  occur  usually 
amongst  susceptible  newcomers  to  an  endemic  area  ;  conse- 
quently, school  children  and  young  soldiers,  especially  if  they 
are  living  in  badly  ventilated  or  unhygienic  schools  and 
barracks,  are  especially  liable  to  be  attacked.  There  is  no 
essential  difference  between  epidemic  and  endemic  goitre.' 

Behaviour  of  the  Endemic. — The  endemic  prevails  especially 
in  rural  districts.  Although  it  may  be  comparatively  co.umon 
in  many  towns,  as,  for  example,  in  Innsbruck,  Vienna,  Bern 
and  Bayreuth,  and  in  Muzaffarpur  in  India,  it  is  never  found 
to  prevail  to  such  an  extent  as  in  country  districis. 

The  endemic  prevails  with  ditfereiit  degrees  of  intensity 
in  different  countries  and  in  dilTerent  parts  of  the  same  country. 
In  some,  the  endemicity  is  very  high  ;  in  others,  •'  it  is  so  widely 
spread  over  the  whole  country,  while  at  the  same  time  it  is 
so  slight,  that  it  easily  escapes  notice,  and  cases  of  goitre  are 
often  considered  to  be  sporadic,  which  should  more  correctly 
be  classed  as  endemic"  (Berry).  Thus,  while  the  degree  of 
endemicity  varies,  it  would  be  difficult  to  declare  any  area 
to  be  wholly  goitre-free. 

Endemic  Goitre  is  essentially  a  Place  Disease. — In  any  locality 
in  which  the  endemic  is  well-marked,  as  in  the  Alps  and 
Himalayas,  it  will  be  found  that  it  prevails  with  widely 
different  degrees  of  intensity  in  villages  situated  adjacent  to 
one  another.  Even  in  a  goitrous  \'illage,  occupants  of  certain 
houses,  groups  of  houses,  or  institutions,  may  escape  the 
disease,  or  suffer  from  it  in  such  slight  degree  that  it  is  not 
noticeable.  This  limitation  of  the  malady  to  certain  places  is 
well  brought  out  by  recent  experimental '"  and  epidemiological 
work,-'  which  has  deinonslrated  the  great  importance  of  room, 
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house,  or  place  infection  in  the  genesis  ot'  goitre. 

In  an  endemic  area,  the  disease  may  fluctuate,  and  is 
subject  to  periods  of  increase  and  decline.  It  has  made  its 
appearance  in  many  places  where  it  was  formerly  unknown, 
and  has  disappeared  partially  or  wholly  from  others.'  It 
seems  probable  that  a  degree  of  immunity  to  the  disease  may 
gradually  develop  in  certain  communities." 

.ETIOLuGY. 

Race. — All  races  of  mankind  suffer  from  goitre,  for  there 
appears  to  be  no  such  thing  as  race  immunity  to  the  disease. 
Among  animals,  some  species  of  fish  appear  to  be  very 
resistant  to  it.-' 

Heredity. — It  is  extremely  doubtful  whether  heredity  plays 
any  part  in  the  aetiology  of  goitre.  The  same  exciting  causes 
which  produce  the  disease  in  the  parent  produce  it  aiso  in 
the  foetus  and  the  child ;  a  congenital  instability  of  the 
thyroid  mechanism,  due  to  the  action  of  goitrigenous  toxins 
on  the  foetal  gland,  is  present  in  a  considerable  percentage  of 
all  children  born  of  goitrous  mothers.  Such  children  are, 
consequently,  more  apt  to  become  goitrous  in  later  life  than 
those  whose  mothers  are  goitre-free.  Succeeding  generations, 
under  continuous  goitrous  influences  may,  however,  develop 
some  degree  of  natural  resi^lance  to  the  disease  (-',  -^). 

Predisposing  Factors. — Persons  of  a  lymphatic  tempera- 
ment, and  those  of  a  neurotic  constitution,  appear  to  be 
especially  prone  to  develop  goitre."  Newcomers  to  an 
endemic  area  are  very  susceptible  to  it ;  but  this  susceptibility 
tends  to  diminish  with  increasing  age.  Other  important 
factors,  which  favour  in  greater  or  lesser  degree  the  develop- 
ment of  goitre,  fall  into  three  main  classes:  (i)  those  which 
impair  the  functional  activity  of  the  thyroid  gland,  (2)  those 
which  make  undue  demands  upon  its  functional  powers,  and 
(3)  those  which  favour  the  entry  of  the  excitatit  or  excitants 
of  the  disease  into  the  body. 

.\mongst  factors  which  may  be  included  in  the  first  class 
are  attacks  of  certain  infective  diseases,  notably  :  rheumatism, 
rheumatoid  arthritis,  malaria,  measles,  intestinal  disorders  and 
helminthiasis.  The  causal  agents  of  these  conditions,  or  their 
toxic  products,  are   all   capable  of  iuducmg  hyperplastic  and 
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fibrous  changes  in  the  gland.','  Amongst  factors  which  impose 
an  added  strain  upon  the  functiovsal  powers  of  tne  thyroid 
are  residence  at  altitudes  considerably  above  that  of  sea- 
level,^  defective  air  space,"  improper  food  or  defective  food 
supply,'"  puberty,  sexual  activity,  menstruation,  pregnancy 
and  emotional  states,  such  as  fright  and  continued  mental 
strain.  Under  all  these  circumstances,  it  is  the  accumulation 
of  demand  in  the  presence  of  the  excitant  of  goitre  which 
determines  the  enlargement  of  the  thyroid  gland.  Amongst 
those  factors  which  favour  the  entry  of  the  excitant  or 
excitants  of  the  disease  into  the  body,  are  unhygienic  con- 
ditions of  life,  residence  on  damp  soil,  and  an  occupation  or 
social  status  which  involves  close  and  continued  contact  with 
infected  soil.  It  is  for  this  reason  that  goitre  is  much  com- 
moner amongst  the  labouring  classes  and  in  rural  districts 
than  amongst  other  classes  of  the  community  or  residents 
in  towns.-* 

In  addition  to  these  factors,  there  are  others  which  favour 
the  action  of  the  excitant  of  the  disease  after  its  entry  into 
the  body.  Some  of  those  which  have  already  been  mentioned 
act  also  in  this  way  ;  intestinal  disorders  are  of  especial 
importance  in  this  connection.  The  use  too  of  waters  of  a 
high  degree  of  bacteriological  impurity,  of  very  hard  waters, 
or  of  waters  holding  much  mineral  matter  in  suspension  favours 
the  onset  of  goitre,  probably  by  producing  abnormal  states 
of  the  intestinal  mucosa. 

Age. — In  certain  regions,  where  the  endemicity  of  goitre 
is  high,  the  disease  is  not  uncommonly  met  with  in  breast- 
fed infants.  In  these  cases,  it  is  congenital.  Recent  research 
has  shown  tliat  congenital  goitre  occurs,  under  experimental 
conditions,  in  63  per  cent,  of  the  olfspring  of  goitrous  rats." 
Under  similar  conditions,  the  olfspring  of  goitrous  goats  are 
often  born  with  goitres  of  large  size  (Fig.  2,  Plate  XXVII.). 
In  regions  where  goitrigenous  influences  are  not  so  potent, 
congenital  goitre  is  less  commo'ily  seen.  Congenital  goitres 
are  usually  uniform  enlargements  of  small  size,  which  tend 
to  disappear  spontaneously  a  few  months  after  birth. 

The  incidence  of  the  disease  in  children  varies  in  difleunt 
endemic  areas,  and  appears  to  be  dependent  in  considerable 
measure  on  the  duration  of  the  endemic  in  any  given  locality 
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and  upon  the  degree  to  which  a  natural  resistance  to  the 
disease  has  been  evolved  among  the  indigenous  inhabitants. 
In  some  regions,  where  goitre  has  prevailed  for  centurie^•, 
visible  goitres  are  comparatively  rare  in  indigenous  children 
below  the  age  of  eight  years.  In  others,  where  the  disease  is 
of  more  recent  introduction,  its  incidence  in  children  of  all 
ages  is  olten  very  high,  and  in  a  locality  where  it  is  be- 
ginning to  prevail  cases  are  to  be  found  chiefly  amongst  the 
children. 

When  children  are  subjected  to  goitrigenous  influences  for 
the  first  time,  they  are  markedly  more  susceptible  to  the  disease 
than  are  adults.'  The  most  susceptible  age  is  nine  years  in 
the  case  of  boys,  ten  years  in  the  case  of  girls.-  After  the  age 
of  ten,  the  susceptibihty  diminishes  slightly  and  again  increases 
with  the  onset  of  puberty,  a  circumstance  which  is  especially 
notable  in  the  case  of  girls.  With  increasing  age,  the  suscepti- 
bility gradually  diminishes  in  the  case  of  males,  but  iricreases 
in  the  case  of  females  during  the  child-bearing  period  of 
life.' 

Sex. — Up  to  the  age  of  pubertj',  goitre  affects  the  two  sexes 
almost  equally  ;  it  is,  if  anything  more  common  in  girls. 
From  the  age  of  puberty  onwards,  females  are  much  more 
liable  to  suffer  than  are  males.  The  sex  incidence  is,  however, 
very  variable  in  different  districts,  and  is  dependent  largely 
upon  the  severity  of  the  endemic.  Where  the  endemicity  is 
slight,  cases  may  be  met  with  only  amongst  women '  ;  but  in 
regions  of  high  endemicity,  the  proportion  of  men  to  women 
atfected  may  approximate  as  closely  as  one  to  one.' 

The  influence  of  the  child-bearing  period  of  life  on  the 
development  of  goitre  is  very  great.  In  localities  where  goitre 
is  not  supposed  to  be  endemic,  as,  for  example,  in  London,  the 
thyroid  gland  enlarges  as  a  consequence  of  pregnancy  in  a 
little  less  than  50  per  cent,  of  all  cases.'-  ,'^  The  added 
strain  of  goitrigenous  influences  greatly  increases  this  pro- 
portion, and  converts  these  ph}siological  swellings  into  patho- 
logical. 

Influence  of  Length  of  Residence  in  a  Goitrous  Locality. — Goitre 
may  develop  in  as  short  a  time  as  ten  days  after  exposure  to 
goitrigenous  influences  ;  this  is  exceptional.'  Amongst  young 
susceptible  newcomers   to   a   goitrous   district,  a   considerable 
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proportion  of  cases  develop  within  six  weeks  to  three  months 
after  their  arrival.  The  liability  to  the  development  of  the 
disease  increases  with  length  of  residence  in  an  endemic  centre, 
and  after  a  period  of  residence  of  eight  years  in  such  a  centre 
the  majorit)'  of  young  people  become  goitrous.-  Goitre  shows 
a  marked  tendency  to  disappear  when  the  sufferer  leaves  the 
goitrous  district ;  it  almost  invariably  reappears  in  such  persons 
when  they  return  to  the  infected  locality. 

The  Infecting  Agent  or  Agents  of  Goitre.-  It  has  been  shown 
that  goitre  is  essentially  a  place  disease,  and  that  it  is  intimately 
associated  in  its  origin  with  dirt.  The  organisms  which  are 
capable  of  causing  it  live  in  the  soil  of  infected  localities,  and 
particularly  in  soil  which  contains  a  high  proportion  of  organic 
matter  of  human  or  animal  origin.  They  are  present  especially 
in  and  around  filthy  human  and  animal  habitations  ;  they  cling 
to  certain  houses,  rooms,  stables,  byres,  animal  cages,  or  fish- 
tanks,  in  which  the  excrement  of  the  inhabitants  is  allowed  to 
accumulate.  They  are  capable  of  life  in  waters  which  are 
grossly  polluted  and  show  a  high  bacterial  content,-  but  in  pure 
water  or  in  water  exposed  to  the  purifying  influences  of  sedimen- 
tation, oxygenation,  and  sunlight  their  life  is  comparatively 
short,  and  their  powers  of  multiplication  very  limited.** 

These  organisms  reach  the  alimentary  tract  of  man  and 
animals  by  means  of  infected  soil,  food,  or  water,  and  there 
they  flourish  and  produce  toxins  which,  on  absorption  into  the 
blood  stream,  initiate  the  goitrous  changes  in  the  thyroid 
gland.''  Soil ', '',  -',  water', ',  and  food  are,  therefore,  vehicles 
only  whereby  the  infecting  agent  or  agents  reach  the  body  of 
men  and  animals.  It  seems  almost  certain  that  the  great 
source  of  the  disease  is  the  infected  individual,  and  that  he  is 
the  producer,  the  reservoir,  and  the  distributor  or  "  carrier " 
of  the  infecting  agents."  These  agents  are  discharged  from  the 
bodj'  in  the  faeces,"  and  it  may  be  in  other  ways  not  known 
to  us,  as,  for  example,  in  the  urine  and  saliva.  If  they  reach 
a  damp  soil  containing  a  high  proportion  of  organic  matter 
they  live,  and  it  may  be  multiply  ;  while  if  they  reach  an  organi- 
cally impure  and  stagnant  water  which  is  protected  from  the 
purifying  effects  of  light  and  air,  as  in  the  case  of  many  wells 
("goitre  wells"),  they  may  survive  for  a  considerable  time. 

All  the  evidence  at  present  available  points  to  these  as  the 
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common  modes  of  infection  ;  but  there  may  be  other  means, 
whereby  the  living  excitants  of  the  disease  are  conveyed  from 
the  sick  to  the  healthy.  It  is  possible,  for  example,  that  flies 
may  act  as  conveyors  of  the  infection  to  man,  or  that  certain 
ecto-parasites  may  be  concerned  in  its  transmission  ;  there  is, 
however,  no  evidence  at  present  available  to  suggest  that  any 
ecto-parasite  or  biting  insect  acts  as  a  host  for  the  further 
development  of  the  living  excitant  of  endemic  goitre  outside 
the  body  of  man  and  animals ',  K  The  very  wide  distribution 
of  the  disease  in  the  animal  kingdom  renders  such  a  mode  of 
spread  improbable.  In  their  manner  of  origin  and  spread, 
endemic  goitre  and  typhoid  fever  closeh'  resemble  one  another. 
The  conditions  which  are  favourable  to  the  development  and 
spread  of  the  one  are  equally  favourable  to  the  other. 

The  evidence,  provided  by  the  recorded  results  of  experi- 
mental research,  appears  to  warrant  the  belief  that  the  causal 
agent  or  agents  of  goitre  are  tacultative  anaerobic  organisms, 
probably  bacteria,  inhabiting  the  intestinal  tract  ;  it  does  not, 
however,  permit  of  a  more  definite  conclusion  as  to  the  nature 
of  these  agents  *,  ^* 

HISTO-PATHOLOGT     OF     GOITRE. 

The  histological  characters  of  the  normal  thyroid  gland 
vzTv  within  wide  limits,  and  are  dependent  upon  its  state  of 
phvsiological  acti\it}'.  This  stale  is  influenced  greatly  by  such 
factors  as  food,  age,  sex,  pregnancy,  bodily  health,  season, 
and  altitude."  The  thyroid  glands  of  the  majority  of  healthy 
animals  living  at  sea-level  or  at  altitudes  up  to  1,000  feet 
above  sea-level  are  in  the  "  colloid  or  resting  state,"  that  is 
to  say,  their  vesicles,  which  are  uniformly  circular  or  oval, 
are  filled  with   normally   staining   colloid,   and   are   lined  by 

*  In  a  recent  i^sue  of  the  B.  M.  Journal  (July  i8,  1914)  Mr.  Farrant  has 
sought  to  prove  that  the  causal  agents  of  endemic  goitre  are  atypical  forms 
of  Bacillus  Cvli  Communis.  The  experimental  observations  which  he  has 
recorded  do  not,  in  my  opinion,  justify  this  conclusion.  While  it  has  long 
been  recognized  that  bacteria  of  this  group  are  capable  of  causing  marked 
histological  changes  in  the  thyroid  gland— a  property  which  they  share  with 
certain  other  intestinal  bacteria  and  parasites — it  has  not  so  far  been  demon- 
strated that  thev  are  capable  of  causing  enlargement  of  the  thyroid  gland,  i.e., 
goitre.  I  have  been  unable  to  produce  goitre  in  white  rats — which  are  very 
susceptible  to  the  disease — by  feeding  them  daily,  and  for  a  period  of  over 
ten  months,  on  coliform  organisms  isolated  from  a  water  credited  with 
goitrigenous  properties  ■ — R.  McC. 
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flattened  or  low  cuboidal  epithelium.    The  intervesicular  tissue 
and  stroma  are  scanty  (Fig.  3,  Plate  XXVIII.). 

At  certain  seasons  of  the  year,  with  impairment  of  bodily 
health,  with  defective  or  inappropriate  food  supply,  in  conse- 
quence of  residence  at  altitudes  considerably  above  sea-level 
or  from  other  causes,  the  thyroid  may  assume  the  characters 
of  the  "  actively  secreting  gland,"  that  is  to  say,  the  blood 
supply  to  the  organ  increases,  the  vesicular  epithehum  becomes 
cuboidal  and  vacuolated,  the  stored-up  colloid  undergoes  ab- 
sorption and  a  thin  pale  staining  colloid  is  exuded  from  the 
secreting  cells  (Fig.  4,  Piate  XXVIII.).  There  is  no  increase 
of  the  stroma,  but  the  intervesicular  tissue  may  appear 
relatively  increased  in  amount  owing  to  the  emptying  of  the 
vesicles  of  their  colloid  contents  ;  this  is  especially  noticeable 
as  an  effect  of  starvation.'* 

The  histological  changes  peculiar  to  simjile  goitre  indicate 
an  exaggeration  of  the  normal  physiological  process  of  secre- 
tion. So  gradual  is  the  departure  from  normal  in  some  early 
cases  of  the  disease,  that  the  histological  evidences  of  patho- 
logical change  are  often  extremely  slight.  The  line  of  demar- 
cation between  the  normal  physiological  and  the  pathological 
states  is  consequently  somewhat  arbitraiy." 

The  goitrigenous  process  affects  the  whole  organ  and 
results  in  the  formation  of  a  "  struma  parenchymatosa  diffusa." 
The  earliest  changes  to  which  it  gives  rise  consist  in  :  (i)  the 
congestion  of  the  gland;  (2)  the  vacuolation  and  absorption 
of  the  stored-up  colloid  ;  (3)  an  increase  in  height  and  in  the 
number  of  cells  lining  the  acini — these  cells  may  become 
columnar  or  high  columnar  ;  (4)  an  increase  in  thickness  of 
the  acinar  walls;  (5)  a  multiplication  of  the  intervesicular 
cells  ;  (4)  the  formation  of  many  new  vesicles  ;  (7)  diminution 
in  size  of  the  vesicles — owing  to  the  preceding  changes  ;  (8) 
the  protrusion  of  the  acinar  walls,  in  the  form  of  "  buds," 
into  the  vesicles  ;  (9)  the  production  of  new  colloid  which  is 
formed  partly  by  the  discharge  of  a  thin  secretion  from  the 
heightened  epithelium,  and  partly  by  the  shedding  into  the 
vesicles  of  portions  of  the  vesicular  cells  themselves;  (10)  a 
moderate  desquamation  of  the  vesicular  epithehum;  (11)  an 
increase  of  the  fibrous  stroma  of  the  gland;  (12)  degener- 
ative changes   in  the    parenchyma   cells;  and    (13)  sclerotic 
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changes  in  the  vessel  walls  (Fig.  5,  Plate  XXVIII. ). 

Tlie  process  which  results  in  these  changes  may  be  acute, 
much  more  commonly,  however,  it  is  gradual  and  chronic. 
The  histological  picture  varies  considerably  in  different  cases, 
according  to  whichever  of  these  changes  may  predominate. 
Thus,  in  some,  the  intervesicular  or  stroma  hyperplasia  may  be 
the  more  pronounced  ;  in  others,  hypertrophy  and  hyperplasia 
of  the  vesicular  epithelial  may  be  more  marked.  Different 
parts  of  the  gland  may  be  affected  in  varying  degrees,  and  may 
exhibit  varying  pictures,  according  to  whether  the  process  is 
advancing  or  receding  ;  as  a  rule,  however,  the  whole  organ  is 
uniformly  affected.  These  changes  usually  result  in  an  increase 
in  size  of  the  organ,  but  pronounced  hyperplasia  may  be  present 
in  glands  which  are  not  enlarged,  or  only  slightly  so.'" 

The  process  results  in  an  increase  of  the  secretory  surface 
of  the  organ.  The  increase  of  the  fibrous  stroma  and  the 
degenerative  changes  in  the  parenchyma  cells,  which  occur 
p.iyi  passu  with  the  epithelial  proliferation,  are  the  conse- 
quences of  the  abnormal  activit)-,  as  well  as  of  the  action  of 
the  toxic  substances  initiating  it.'* 

It  is  amply  proven  that  the  changes,  wliich  are  character- 
istic of  the  earlier  stages  of  goitre,  are  due  to  the  action  of 
toxins  and  not  to  the  presence  in  the  gland  of  living  organisms.', " 
The  goitrous  thyroid  of  endemic  localities  is  invariably 
sterile.  The  action  of  these  toxins  is  an  intermittent  one,  so 
that  the  process  periodically  abates,  and  the  gland  then  reverts 
— scarred,  it  is  true — to  a  state  of  rest,  in  which  the  colloid 
secretion  is  again  stored  up  in  the  vesicles.  Repeated  attacks, 
however,  such  as  occur  in  endemic  centres  at  certain  seasons 
of  the  year,  result  in  further  multiplication  of  the  parenchyma 
cells  and  of  the  acinar  units,  as  well  as  in  the  further  increase 
of  the  connective  tissue  stroma.  Thus,  a  stage  is  ultimately 
reached  when  the  secretion  is  not  only  produced  in  increased 
amount  by  the  increased  number  of  the  acini,  but  finds  it 
less  easy  to  escape  therefrom,  owing  to  the  very  considerable 
increase  of  the  fibrous  stroma  in  the  goitrous  gland. 

Alternating  periods  of  hyperplasia,  and  of  reversion  to  the 
"  colloid  state,"  result  in  the  damming  up  of  the  secretion,  and 
in  great  distension  of  both  recently-formed  and  old  vesicle?. 
This  distension  of  vesicles  of  all  shapes  and  sizes  with  thick, 
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tenacious  colloid  is  a  condition  invariably  exhibited  by  such 
chronic  goitres  when  removed  at  operation  (Fig.  6,  Plate 
XXVIII.).  In  all  chronic  goitres,  considerable  atrophy  of  the 
parenchyma  cells  ultimately  occurs,  and  the  functional  activity 
of  the  gland  for  each  unit  of  space  becomes  diminished.  De- 
generative changes,  cystic  and  tumour  growths,  add  further 
variety  to  the  picture,  but  these  are  complications  implanted 
on  the  initial  process. 

Owing  to  the  intermittent  action  of  the  goitrigenous  toxins, 
the  functional  powers  of  the  thyroid  never  become  so  impaired 
as  to  cause  pronounced  symptoms  of  hypothyroidism.  In 
Graves's  disease,  on  the  other  hand,  the  goitrigenous  toxins 
are  continuous  in  their  action  ;  consequently,  fibrosis  of  the 
gland  and  pronounced  atrophy  of  its  parenchyma  cells,  with 
resultant  myxoedema,  are  not  uncommon  sequelae  of  this 
condition.'' 

SYMPTOMS    AND    COURSE    OF    THE    DISEASE. 

The  goitre,  which  is  soft  in  consistency,  is,  as  a  rule,  a 
uniform  enlargement,  though  occasional))'  one  or  other  lobe 
may  be  the  more  prominent.  In  the  latter  case  the  more 
prominent  lobe  is  usually  the  right.  There  is  not  infrequently 
considerable  pulsation  in  the  vessels  of  the  neck.  The  swel- 
ling does  not,  as  a  rule,  progress  in  size  in  a  uniform  manner, 
but  varies  considerably  from  time  to  time.  It  may  even 
disappear  for  a  lime  only  to  reappear  again  at  a  later  date. 
Goitres  at  this  stage  are  rarely  large.  The  swelling  is  un- 
attended by  symptoms,  other  than  the  subjective  sensation 
of  fullness  in  the  throat.  The  enlargement,  after  attain- 
ing a  certain  point,  usually  subsides  to  a  size  at  which  it 
remains  stationary. 

Spontaneous  recovery,  while  the  patient  continues  to  live 
in  the  endemic  area,  is  not  uncommon.  It  has  been  found 
to  occur  in  ii  per  cent,  of  cases  in  boys  and  in  7  per  cent, 
of  cases  in  girls  of  the  Lawrence  Militar}'  Asylum  at 
Sanawar."  Spontaneous  recovery  appears  to  confer  a  degree 
of  immunity  against  recurrence,-'  Incipient  goitres  very 
commonly  disappear  spontaneously  when  the  patient  leaves 
the  goitrous  locality.  Such  a  train  of  events  is  what  may 
be  called  a  "  first  attack "  of  goitre.  The  tendency  is  for 
the  gland  to  revert  to  a  condition    approaching  as  nearly  to 
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normal  as  is  possible.  In  some  few  cases  the  reversion  may 
be  complete,  but  in  the  great  majority  the  "  attack "  leaves 
the  thyroid  larger  than  it  found  it. 

The  immunity  which  is  probably  conferred  by  such  an 
attack  of  goitre  is  of  a  very  transitory  character ;  with 
succeeding  springs  and  autumns,  in  parts  of  Himalayan 
India,  recurring  attacks  of  thyroid  hyperplasia  occur,  and  the 
gland  increases  in  size  by  a  step-like  process,  which  was  also 
described  by  Lawson  Tait  in  the  case  of  goitre  associated 
with  pregnancy.  The  process  is  comparable  to  that  which 
takes  place  in  the  spleen,  as  a  result  of  successive  attacks 
of  malaria.  If  the  patient  is  subjected  to  goitrigenous  in- 
fluences for  an)'  length  of  time  degenerative  processes  soon 
make  their  appearance,  and  the  large  cystic  and  adeno- 
matous goitres  which  are  so  common  in  goitrous  localities 
are  the  result.  Should  the  subjection  to  goitrigenous  in- 
fluences be  intermittent,  the  onset  of  degenerative  processes 
is  much  longer  delayed  and  these  changes  are  much  less 
marked  than  in  the  case  of  persons  who  constant!}'  reside  in 
a  goitrous  locality'. 

Symptoms  referable  to  disturbances  of  the  function  of  the 
thyroid  are  almost  completely  wanting  in  endemic  goitre.  In 
long-standing  cases,  in  which  considerable  degenerative  change 
has  occurred,  slight  symptoms  of  hypothyroidism  may  occa- 
sionally be  observed.  Tetany  is  not  uncommon  in  certain 
parts  of  the  Himalayas  among  women  suffering  from  such 
goitres.^'  Such  symptoms  as  occur  are  mainly  referable  to 
the  effects  of  pressure  on  the  important  structures  in  the 
vicinity  of  the  gland.  Respiratory  disturbances  may  be 
present,  and  are  due  to  mechanical  constriction  of  the  trachea, 
more  rarely  to  mechanical  injury  to  the  nerves  of  the 
larynx. 

Functional  disturbances  of  the  heart,  resulting  in  dilatation 
and  hypertrophy  of  the  right  heart,  may  be  due  partly  to 
mechanical  impairment  to  the  venous  circulation  (Rose's 
goitre  heart),  partly  to  hindrance  of  respiration  (Kocher's 
goitre  heart  with  dyspnoea),  and  perhaps  also  to  compression 
of  the  cardiac  nerves.^'  I3ircher  has  attributed  to  the  toxic 
agents  of  endemic  goitre  a  definite  action  on  the  heart, 
which   results  in  its    enlargement    and   in  an  increase  in   the 
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thickness  of  its  walls.'"'  A  considerable  experience  of  endemic 
goitre  in  India  and  Europe,  however,  leads  me  to  believe 
that  the  heart  is  not  affected  in  simple  goitre,  except  as  a 
result  of  the  mechanical  effects  of  the  enlarged  thyroid. 
When  an  apparently  simple  goitre  is  associated  with  cardio- 
vascular symptoms,  however  slight,  and  which  are  not  due  to 
the  effects  of  pressure,  the  condition  is  probably  one  of 
incipient  Graves's  disease. 

THE    BLOOD    IN    GOITRE. 

Blood  changes  of  a  fairly  definite  character  occur  in 
endemic  goitre.  The  number  of  erythrocytes  is  diminished,  as 
well  as  the  haemoglobin  index.  The  coagulibility  of  the  blood 
is  increased.  The  total  number  of  leucocytes  is  reduced.  The 
polymorphonuclear  leucocytes  are  constantly  below  normal 
limits  ;  the  absolute  reduction  in  their  numbers  may  be  50  per 
cent,  of  the  normal.  They  may  form  as  little  as  30  per 
cent,  of  the  leucocytes  in  peripheral  blood ;  the  average 
differential  count  in  73  cases  was  46-5  per  cent.  The  small 
mononuclear  cells  are  usually  above  normal  limits ;  the 
absolute  increase  in  their  numbers  may  be  twice  that  of  the 
normal.  In  differential  leucocyte  counts,  they  may  form  as 
many  as  45  per  cent,  of  the  total  leucocytes  in  peripheral 
blood;  the  average  count  for  y^  cases  was  32*2  per  cent. 
The  eosinophile  cells  are  usually  increased  in  numbers,  and 
may  form  as  high  a  proportion  of  the  total  leucocytes  in 
peripheral  blood  as  20  per  cent. ;  the  average  count  for 
j^  cases  was  10  per  cent.  The  large  mononuclear  cells  are 
usually  within  normal  limits.' 

The  blood  changes  of  exophthalmic  goitre  resemble  those 
of  endemic  goitre,  in  that  the  polymorphonuclear  cells 
are  dmiinished,  and  the  mononuclear  cells  are  increased  in 
numbers.  There  is,  however,  no  blood-picture  which  can 
be  said  to  be  characteristic  of  either  Graves's  disease  or  of 
simple  goitre,  so  that  the  employment  uf  the  so-called 
"blood-picture  test,"  in  the  differentiation  of  cases  of  simple 
goitre  from  atypical  cases  of  Graves's  disease,  is  valueless 
and  calculated  to  lead  both  to  errors  of  diagnosis  and  to 
the  adoption  of  surgical  methods  of  treatment,  which  are 
not  justified  by  the  gravity  of  the  patient's  condition. 
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Xo  organisms  of  a  bacterial  or  a  protozoal  nature,  which 
can  be  considered  as  causal  agents  of  the  disease,  have  been 
found  in  the  blood  or  th3-roid  glands  of  cases  of  endemic 
goitre. 

PROPHYLAXIS. 

Goitre  is  mediately  infectious  but  non-contagious.  Man 
and  his  domestic  animals  are  the  great  source  of  the  disease, 
their  habitations  are  centres  of  infection,  and  all  food 
materials  which  directly  or  indirectly  have  been  fouled  by 
their  excreta  may  be  vehicles  for  its  spread.  Contact  with 
the  infected  individual  is  of  importance,  in  so  far  as  it 
affords  opportunities  for  the  transference  of  the  infecting 
agents  from  the  sick  to  the  healthy.  Soil  and  water  are 
the  main  vehicles  whereby  this  transference  is  effected,  and 
their  influence  in  this  connection  has  been  abundantly  shown 
by  experiment  ',  '*,  -'.  Infected  soil  is  the  more  important 
of  the  two,  since  the  life  of  the  infecting  agent  is  probably 
much  longer  in  damp  and  organically  polluted  soil  than  in 
water ;  it  is  from  the  soil  also  that  a  water  derives  the 
noxious  agents. 

It  is  verj'  necessary,  therefore,  to  avoid  contamination  of 
the  hands  and  of  the  food  by  the  soil  of  infected  localities. 
Food  should  be  protected  from  flies,  and  should  be  pre- 
pared by  non-goitrous  persons  of  cleanly  habits  who,  pre- 
sumably, are  not  "  carriers  "  of  the  infection.  Drinking  water 
should  be  sterilized  by  boiling  or  by  such  chemical  agents 
as  chlorine  or  iodine.  That  the  importance  of  this  measure 
is  great  is  shown  by  the  fact  that  the  addition  of 
perchloride  of  mercury  (1-4,000,000)  to  the  water  in  which 
trout  are  artificially  reared  effectually  prevents  and  cures  the 
goitre  from  which  these  fish  are  so  liable  to  suffer.^'  In  some 
localities,  the  consumption  of  certain  waters  appears  to  prevent 
the  development  of  the  disease  ;  these  waters  usually  contain 
small  amounts  of  iodine,  and  are  of  a  high  degree  of  bacterio- 
logical purity. 

The  improvement  of  personal  hygiene,  the  provision  and 
maintenance  of  sanitary  dweUings  and  of  pure  and  well 
protected  water  supplies,  the  institution  of  hygienic  systems 
of  conser\'ancy,  the  proper  disposal  of  sewage,  the  removal 
of  the  stables  and  byres  of  domestic  animal?;  to  a  considerable 
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distance  from  human  habitations,  the  abolition  of  cess-pits  and 
of  manure  heaps  in  the  immediate  vicinity  of  dwellings  are 
measures  which  will  result  in  the  diminution  or  disappearance 
of  the  disease  in  all  goitrous  localities.' 

TREATMENT. 

The  treatment  of  goitre  depends  upon  the  stage  to  which 
the  disease  has  progressed.  Medicinal  measures  are  applicable 
only  to  cases  of  comparatively  recent  origin  ;  when  secondary 
degenerative  changes — cysts,  adenomata,  fibrosis,  and  calcifica- 
tion— have  become  ingrafted  upon  the  initial  process  of  thy- 
roid hyperplasia,  medicinal  treatment  is  of  little  or  no  avail, 
and  the  case  must  be  dealt  with  by  surgical  means.  It  is 
with  the  non-operative  treatment  of  goitre  that  1  propose 
to  deal. 

When  goitre  has  developed  in  a  locality  where  the  disease 
abounds,  cases  of  recent  origin  and  of  small  size,  especially  iu 
young  people,  usually  disappear  spontaneously  when  the 
patients  are  removed  to  a  non-goitrous  district.  Residence 
at  the  sea  coast  is  often  of  considerable  curative  value  in  such 
cases.  It  is  to  be  remembered  that  persons  who  have  once 
suffered  from  goitre  are  prone  to  a  recurrence  of  the  swelling, 
should  they  again  reside  in  a  goitrous  district.  Change  of 
residence,  however,  is  a  measure  which  is  not  practicable  in 
the  majority  of  cases.  Under  such  circumstance?,  treatment 
should  be  directed  to  the  removal  of  the  exciting  cause  of  the 
disease,  and  of  the  factors  which  favour  its  action. 

In  dealing  with  the  exciting  agent  or  agents  of  goitre  it 
is  necessary  (i)  to  prevent  their  entry  into  the  body,  and  (2) 
to  destroy  or  diminish  the  number  of  those  which  already  exist 
therein.  We  must,  therefore,  correct  all  unhygienic  conditions 
of  life,  advise  the  use  of  boiled  water  or  of  water  which  has 
been  sterilized,  and  instruct  the  patient  to  avoid  the  contami- 
nation of  the  food  by  soil-infected  hands.  Of  remedies  which 
may  be  employed  to  destroy  or  to  reduce  the  numbers 
of  the  goitrigenous  organisms  in  the  alimentary  tract,  the  most 
important  are  the  antiseptics— iodine,  thymol,  salol,  /3-naph- 
thol,  quinine,  hydrofluoric  acid,  the  bacillus  bulgaricus— and 
vaccines. 

Iodine  is  the  most  potent  of  all  known  remedies  in  the 
treatment  of  parenchymatous  goitre.     It  is  best  given  in  the 


ENDEMIC  GOITRE.  8; 

form  of  the  tincture,  either  alone  or  combined  with  iodide  of 
potassium.  The  drug  must  be  administered  in  sufficiently  large 
doses  to  be  efficacious.  Five  minims  of  the  tincture,  combined 
with  five  grains  of  the  potassium  salt,  is  a  suitable  initial  dose. 
This  may  gradually  be  increased  till  the  patient  is  taking  three 
or  four  times  as  much  (30) ;  care  must  be  taken  to  stop  the 
administration  of  iodine,  if  symptoms  of  iodism  are  produced  or 
if  the  digestion  is  upset.  It  is  to  be  remembered  that  the 
indiscriminate  use  of  iodine  may  precipitate  the  onset  of  Graves's 
disease  ("  lodine-Basedow  "  of  German  authors).  It  should  not, 
therefore,  be  administered  in  cases  in  which  cardio-vascular 
sj'mptoms,  however  slight,  are  present.  When  prescribed  in 
suitable  doses,  its  effect  on  parenchymatous  goitres  is  obvious 
within  a  month.  If  it  produces  no  good  effect  in  this  time,  its 
continued  use  is  not  likely  to  be  beneficial. 

Iodine  may  be  applied  externall)'  over  the  enlarged  thyroid, 
either  in  the  form  of  the  biniodide  of  mercur}-  ointment,  or  of 
the  tincture.  The  ointment  is  much  used  in  India,  where  the 
patient  is  instructed  to  rub  it  well  into  the  neck,  and  to  sit 
exposed  to  the  sun  for  one  or  two  hours.  A  few  such  applica- 
tions often  result  in  marked  reduction  in  size  of  the  swelling. 
The  external  application  of  iodine  is  a  useful  adjunct  to  other 
foims  of  medication. 

Intestinal  Antiseptics.— 0(  these  the  most  potent  is  thymol} 
It  is  given  in  doses  of  10  grains  night  and  morning,  and  is  best 
administered  in  the  form  of  a  coarse  powder,  washed  down  by 
a  draught  of  water.  The  bowels  should  be  kept  active  by  the 
occasional  use  of  salines,  and  all  solvents  of  the  drug  must  be 
excluded  from  the  dietary.  In  recent  cases  of  the  disease,  the 
beneficial  effects  of  this  drug  are  often  very  striking.  The 
dietetic  restrictions  attending  its  use  make  it  more  suitable  for 
cases  of  the  disease  amongst  Indians  than  amongst  Europeans. 
In  the  latter,  salol  or  (5-naphthol  are  more  convenient,  but  less 
efficient  remedies.  They  may  be  administered  in  full  doses 
twice  daily.  Large  doses  of  quinine  are  often  useful  in  early 
cases  of  goitre,  and  dilute  hydrofluoric  acid  (i  in  500),  in  doses 
of  20  to  60  minims,  has  been  employed  with  success  in  its 
treatment.  "  Soured  milk,"  prepared  from  a  good  strain  of  the 
Bulgarian  bacillus,  is  a  useful  remedy,  either  alone  or  as 
an  adjunct  to  other  forms  of  medicinal  treatment  (Figs.  7 
and  8).' 
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Autogenous  vaccines,  prepared  from  intestinal  organisms 
belonging  to  the  colon  group,  have  been  employed  successfully 
in  the  treatment  of  recent  cases  of  goitre  (Figs.  9  and  10).",  " 
These  vaccines  should  be  administered  in  increasing  doses, 
varying  from  150,000,000  to  1,000,000,000  of  the  organism,  at 
intervals  of  one  week. 

An  effective  measure  in  the  treatment  of  goitre  consists  in 
excluding  the  operation,  or  counteracting  the  effect,  of  those 
factors,  which  favour  the  action  of  the  excitants  of  the  disease 
by  making  undue  demands  upon  the  functional  powers  of  the 
thyroid  gland.  The  patient  should,  therefore,  live  under  the 
best  possible  hygenic  conditions  of  life  in  large  well-ventilated 
rooms  or  in  the  open  air,  and  at  an  altitude  as  near  sea-level  as 
possible ;  the  dietary  should  be  largely  vegetarian,  meat  being 
restricted  to  once  in  the  day.  Constipation  and  intestinal 
disorders  must  be  corrected,  and  the  bowel  freed  of  parasitic 
worms,  if  these  should  be  present. 

The  patient  must  lead  a  life  which  does  not  excite  the 
emotions,  and,  finally,  in  cases  associated  with  the  onset  of 
puberty  or  of  menstruation,  and  in  those  which  persist  after 
pregnancy,  some  preparation  of  thyroid  extract  should  be 
administered.  The  hquor  thyroidei  (B.P.)  is  the  most  efficient 
of  the  preparations  of  the  gland,  but  when  this  is  not  available, 
the  fresh  tabloids  are  very  convenient  and  effective.  Many 
cases  of  the  disease,  especially  in  young  girls,  respond  readily 
to  this  treatment,  combined  with  attention  to  the  bowels ; 
this  is  often  all  that  is  required  to  cause  the  disappearance 
of  the  swelling.  Thyroid  preparations  act  mainly  by  easing 
the  strain  on  the  hyperlrophied  gland.  They  are  often 
ineffective  where  there  is  much  intestinal  fermentation,  so 
that  it  is  well,  when  employing  them,  to  put  the  intestinal 
tract  into  as  healthy  a  state  as  possible  by  the  use  of  appro- 
priate remedies.  Indeed,  if  this  is  not  done,  the  most  efficient 
of  thyroid  preparations  may  be  rendered  devoid  of  beneficial 
action. 

Thyroid  extract  is  sometimes  effective  in  cuses  which  yre 
not  influenced  by  iodine.  Its  potency  is  increased  by  its 
combination  with  potassium  iodide,  or  with  arsenious  acid  in 
small  doses.  The  initial  dose  (of  thyroid  gland  preparations; 
should   in   all   cases   be   small,  and  should   be  increased  with 
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I'igs.  7  and  S. — A  case  of  goitre  before  and  after  treatment  by  "Soured  Milk" ;  duratio, 
of  treatment,  30  days. 


ligs.  91111J  10.— .4  case  of  goitre  before  and  after  treaimeni   'v  «.:    mi;  \,i)i  i 
Number  of  inoculations,  five;  doses,  150  to  5CX)  millions  weekly. 
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I'ig.   II. — Experimentally-produced  cretinism  in  rat.      Age  of  all  three  animals   20   days. 
Xote  small  size  of  the  cretin  animal  and  its  scolinsis  which  is  due  to  hypothyroidism. 
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Fig.   12.  —  .Xormal  thyroid  gland  oj  jour-day 
old  tat. 
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I'ig.    Ij. — Thyiuid     gland     oj    Jour-day    old 

cretin  rat.     The  parenchyma  cells  are    almost 

wholly  repined  hv    tihrohlasls. 
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caution.  Fhe  smallest  dose  which  produces  the  desired  effect 
is  the  dose  to  employ.  When  tabloid  preparations  are 
prescribed,  care  should  be  taken  to  ascertain  their  precise 
strength  in  terms  of  tlie  fresh  gland.  Cardiac  weakness  is  a 
contra-indication  to  their  use. 

One  or  other,  or  a  combination  of  these  measures  will 
effect  a  cure  in  the  majority  of  recent  cases  of  parenchymatous 
goitre.  Cases  are  occasionally  met  with,  however,  which, 
though  apparently  suitable  for  medicinal  treatment,  resist  all 
measures  which  are  employed  ;  they  are  probably  those  in 
which  a  considerable  degree  of  fibrotic  change  has  occurred. 

Congenital  Manifestations  of  Endemic  Goitre. — In  addition  to 
congenital  goitre,  which  has  been  dealt  with  sudrciently, 
cretinism,  cretinous  idiocy,  and  deaf-mutism,  are  the  common 
congenital  manifestations  of  endemic  goitre  ;  these  are  to  be 
found  in  all  goitrous  localities  where  the  endemicity  of  the 
disease  is  high.  They  are  developmental  defects,  dependent 
upon  congenital  inefficiency  of  the  thyroid  mechanism.  This 
inefficiency  may  be  complete  or  partial,  and  is  due  to  the 
action  of  toxic  substances  present  in  the  maternal  blood  on 
the  developing  foetal  gland.-*  It  has  been  found  that  approxi- 
mately 5  per  cent,  of  the  offspring  of  goitrous  white  rats, 
living  under  experimental  conditions,  are  born  with  completely 
fibrosed  thyroids  (Figs.  11,  12,  and  13),  while  no  less  than 
63  per  cent,  show  greater  or  lesser  degrees  of  thyroidal  or 
parathyroidal  change  at  birth."  Endemic  goitre  does  not 
give  rise  to  cretinism  or  to  myxoedema  in  the  individual, 
though  it  may  be  responsible  for  some  slight  degree  of  hypo- 
thyroidism. Such  manifestations  of  the  effect  of  goitrigenous 
agents  occur  only  in  children  of  the  second  or  third  generation, 
and  never  in  children  as  a  consequence  of  the  development 
of  goitre  in  the  individual. 

The  mothers  of  cretins  are,  in  goitrous  localiLies,  almost 
always  goitrous.^''  The  goitres  are  usually  of  large  size  and 
the  seat  of  secondary  degenerative  changes.  The  functional 
capacity  of  such  goitrous  thyroids,  although  it  may  be  sufficient 
for  the  needs  of  the  individual,  fails  in  a  small  percentage  of 
cases— approximately  5  per  cent. — to  respond  to  the  increased 
demands  of  pregnancy  ;  consequently,  there  is  a  sub-minimal 
deficiency  of  thvroid  substance  in  the  blood  of  such  women. 
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The  maternal  thyroid  is  unable  in  such  cases  fully  to  counter- 
act the  action  of  the  toxic  substances  present  in  the  blood- 
stream, and  these  are  free  to  exert  their  harmful  effect  upon 
the  foetal  gland.-'^ 

There  are  certain  factors  which  are  ol  great  importance 
in  favouring  the  development  of  such  a  condition  of  thyroidal 
inadequacy  in  the  goitrous  pregnant  woman.  These  are : 
(i)  attacks  of  infectious  diseases  such  as  tuberculosis,  erysi- 
pelas, acute  rheumatism,  rheumatoid  arthritis,  typhoid  fever, 
influenza,  intestinal  disorders  and  helminthiasis;  (2)  psychic 
factors,  such  as  fright,  worry,  mental  depression,  and  impres- 
sions received  by  the  mother  during  pregnancy.-^ 

Endemic  cretinism  is  commoner  in  the  male  than  in  the 
female  sex.  The  proportion  is  as  live  of  the  former  to  two 
of  the  latter  in  my  series  of  203  cases.-*  It  is  much  more 
common  in  localities  where  the  endemicity  of  goitre  is  high,  owing 
probably  to  the  fact  that  the  degree  of  degenerative  change 
in  the  goitrous  thyroid  is  often  proportionate  to  the  severity 
of  the  endemic.  It  shows  a  marked  tendency  to  occur  in 
certain  families,  a  tendency  which  is  also  well  illustrated  by 
the  occurrence  of  cretinism  in  the  offspring  of  goitrous  rats 
living  under  experimental  conditions." 

About  50  per  cent,  of  all  cretins  are  goitrous.  They  are 
more  liable  to  develop  goitre  than  are  healthy  children,  and 
their  liability  to  it  increases  with  increasing  age."  The  cretin 
comes  into  the  world  with  a  thyroid,  which  is  either  com- 
pletely fibrosed,  or  which  is  in  a  state  of  partial  fibrosis  and 
hyperplasia  that  renders  it  extremely  susceptible  to  the  action 
of  goitrigenous  agencies.  Those  portions  of  the  thyroid,  which 
may  have  escaped  complete  destruction  prior  to  birth,  sooner 
or  later  succumb  to  the  post-natal  action  of  these  agencies  ; 
the  gland  becomes  goitrous,  and  rapidly  undergoes  adenomatous 
and  other  degenerative  changes  which  may  wholly  deprive  it  of 
functional  capacity.  If,  however,  cretinoid  infants  are  removed 
from  the  influence  of  goitrigenous  agencies  at  as  early  an  age 
as  possible,  the  congenitally  impaired  thyroid  may  escape 
further  destruction,  and  may  ser\'e  in  some  measure  to  fulfil 
its  function  ;  the  protection  of  such  children  from  goitri- 
genous influences  is,  therefore,  a  curative  measure  of  much 
value. 


Pi. ATI      XXXI. 


lit;.   H- — Crsd'ii  aged  lo  years  in  whom  netvous  symhiows  were  vcrv  pronounced. 
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'ig-   ^3-— Thyroid  gland  of  cretin  who  exhibited  pronounced  ncrvms  but  very  fe\i< 

myxcedematnus  symptoms;  note   the  great   increase  of  fibrous    tissue    and   almost 

complete  absence  of  colloid. 


Plate  XXXII. 


Fig.  i6. — Goitre  in  fowl. 
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As  a  rule,  the  presence  or  absence  of  a  goitre — which  is 
usually  adenomatous — makes  little  or  no  difference  to  the  well- 
being  of  the  cretin.  In  rare  cases,  however,  in  which  degener- 
ative changes  are  probably  not  so  pronounced,  the  development 
of  a  goitre  may  be  of  benefit  to  the  cretin.-' 

Two  types  of  cretinism  are  to  be  met  with  in  endemic 
centres  of  the  disease  :  (i)  a  myxcedematous  type,  which  is  that 
usually  described  in  text  books,  and  (2)  a  type  in  which  mental 
and  nervous  symptoms  predominate.  The  latter  condition  is  one 
of  cretinous  idiocy  with  associated  cerebral  diplegia  (Figs.  14 
and  15,  Plate  XXXI. ).-^  It  appears  probable  that  the  peculiar 
type  of  cretinism  is  dependent  upon  the  extent  of  the  destruc- 
tive lesion  on  the  thyroid  mechanism  as  a  whole,  and  that 
involvement  of  the  parathyroid  glands  may  be  responsible  for 
some  of  the  nervous  symptoms  from  which  these  cretins  suffer. 
It  has  been  found  that  approximately  32  per  cent,  of  the 
offspring  of  goitrous  rats  are  born  with  congenital  disease  of 
the  parathyroid  gland,"  while  about  one-third  of  all  cretins 
exhibit  the  nervous  symptoms  referred  to.  The  recognition 
of  the  fact  that  certain  mental  and  nervous  symptoms  are  in 
many  cases  the  predominant  evidences  of  congenital  disease 
of  the  thyro-parathyroid  mechanism  is  of  great  importance; 
for  when  treatment  is  commenced  early  enough  such  cases 
respond  in  the  most  remarkable  way  to  thyroid  medication.-',  -^ 

A  consideration  of  the  ante-natal  histor}',  whether  the 
mother  shows  obvious  signs  of  goitre  or  not,  may  facilitate 
the  early  recognition  of  cases  of  congenital  hypothyroidism. 
Especially  is  this  the  case  with  respect  to  the  influence  of 
acute  infections  on  the  mother  during  pregnancy,  for  the 
toxins  of  many  acute  infectious  diseases  have  a  profound 
influence,  not  only  upon  the  maternal  but  also  upon  the 
foetal  thyroid  mechanism,  and  may  themselves  be  sufficient 
to  impair  or  destroy  this  mechanism,  whether  their  action  be 
ante-natal  or  post-natal.  Important  as  the  whole  question 
of  ante-natal  hygiene  is,  in  no  respect  is  it  more  so  than  in 
its  bearing  on  the  proper  functional  development  of  the  thyro- 
parathyroid  mechanism,  the  influence  of  which,  as  a  regulator  of 
metabolism  and  as  an  antitoxic  agent,  is  so  profound. 

The  various  grades  of  cretinism,  which  are  so  readily 
recognisable,  are  the   grosser  e\'idences  of  congenital  impair- 
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ment  of  this  mechanism,  but  there  are  many  lesser  signs  and 
symptoms  of  congenital  hypothyroidism,  which  often  escape 
recognition,  and  whose  detection  would  be  attended  with 
results  most  beneficial  to  the  backward  children  who  are  so 
afflicted.  These,  however,  can  rarely  be  detected  till  the 
end  of  lactation  in  breast-fed  children  ;  but  from  that  time 
onwards  such  symptoms  as  slowness  to  walk  or  to  talk, 
delayed  and  defective  dentition,  scoliosis,  enuresis,  or  other 
signs  of  physical  and  mental  backwardness  should  at  least 
excite  the  suspicion  that  the  underlying  cause  may  be  a 
congenital  defect  of  the  thyro-parathyroid  mechanism.^' 
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EXOPHTHALMIC  GOITRE. 

By  LEONARD  WILLIAMS,  M.D.,  M.R.C.P. 
Physician  to  the  French  Hospital ;  Physician  to  the  Metropolitan  Hospital. 

(With  Plate  XXX II I.; 

It  is  proverbially  ill  to  give  a  dog  a  bad  name,  but  it  is 
"  miching  mallecho "  '  to  do  the  same  by  a  disease.  The 
dog  you  can  always  hang,  but  the  disease,  though  it  may 
not  hang  you,  is  liable  to  hang  your  patient,  because  its 
name  has  obscured  its  real  character. 

In  the  nomenclature  of  disease  there  are  many  instances 
of  bad  names,  among  the  most  conspicuous  of  which  is  that 
which  heads  this  paper.  The  malady  has  been  christened 
and  rechristened  and  christened  again.  In  this  country  it 
occasionally  bears  the  name  of  Graves,  the  celebrated  Dublin 
physician  who  described  it  in  1835.  On  the  Continent  it 
is  usually  called  after  Basedow,  who  redescribed  it  five  years 
later.  According  to  Sir  William  Osier,  however,  the  credit 
really  belongs  to  a  physician  of  the  City  of  Bath,  Caleb 
Hillier  Parry,  who  had  called  attention  to  it  ten  years  before 
Graves.  The  name  of  the  distinguished  orismologist,  who 
first  called  it  exophthalmic  goitre  is  unfortunately  lost  to 
fame. 

In  the  later  Victorian  days,  when  reason  pure  and  un- 
imaginative was  triumphantly  but  respectably  ascendant^ 
the  practice  of  calling  a  disease  after  the  person  most 
prominently  associated  with  it,  came  to  be  severely  regarded. 
It  was  in  consonance  with  pure  reason  that  a  disease  should 
be  called  by  a  descriptive  title,  for  what  more  reasonable 
than  a  name  which  proclaims  an  aetiology  ?  Also,  it  was 
entirely  in  consonance  with  the  proverbial  generosity  of 
scientists  towards  one  another  to  ensure  that  no  undue  dis- 
tinction should  attach  to  him  whose  clearer  vision  had 
rescured  an  entity  from  the  scrap  heap  of  nescience.  The 
pioneer  is  always  a  nuisance  ;  he  deranges  pedagogic  calm. 

From  this  Pride's  Purge  of  personalities  in  official  nomen- 

'  Secret  and  insidious  niiscliief  {^Hamlit,  III.,  :). 
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clature,  Addison's  disease  was  almost  alone  in  escaping,  and 
the  simple  dignity  of  "  Graves's  disease  "  became  submerged 
under  the  pompous,  pretentious  and,  as  it  now  turns  out, 
almost  wholly  irrelevant  cacology  of  "  exophthalmic  goitre." 

Altogether  irrelevant  the  name  is  not,  for  it  fixes  upon 
the  two  superficially  most  salient  features  in  a  typical  case. 
Inasmuch,  however,  as  the  disease  may,  and  often  does,  exist 
without  either  ocular  prominence  or  thyroid  enlargement,  the 
title  cannot  be  said  to  suggest  the  aetiologj',  which  is,  in 
truth,  still  a  great  mystery.  To  attain  to  a  solution  we  must 
divest  our  minds  of  such  shallownesses  as  exophthalmos 
and  goitre,  and  turn  our  attention  to  deeper  things. 

The  latter-day  endeavours  in  this  direction  have  been 
laudable,  but  unfortunate.  In  our  desire  to  simplify  the 
complexities  of  internal  secretor}'  problems,  we  have  taken 
each  individual  endocrinic  gland  and  have  indicted  it  either 
with  the  brutality  of  excess  or  the  cowardice  of  insufficiency. 
Just  as  the  older  oculists  acknowledged  myopia  and  hyper- 
metropia,  but  could  not  realise  astigmatism,  so  seemingly 
are  we  unable  to  imagine  the  existence  of  a  disturbance 
which  is  neither  a  pure  excess  nor  a  pure  inadequacy.  Thus 
it  has  come  about  that  Graves's  disease  is  now  in  serious 
danger  of  sufiering  yet  another  christening,  more  misleading 
than  any  of  the  others,  a  sort  of  adult  total  immersion  from 
which  it  shall  issue  forth,  freed  from  former  terminological 
heresies  and  clad  in  the  simple,  unsullied  garment  of 
"  hyperthyroidism." 

Against  this  threatening  catastrophe  I  desire  to  enter  a 
protest.  Whatever  it  may  be,  or  may  not  be,  Graves's  disease 
is  not  a  pure  hyperthyroidism.  I  have  never  seen  a  case, 
and  I  do  not  believe  that  there  has  ever  been  one,  which 
to  careful  observation  did  not  reveal  the  existence  of  some 
symptom  or  symptoms  which  proclaimed  the  presence  of 
thyroid  insufficiency  side  by  side  with  those  of  the  obvious 
thyroid  excess.  Moreover,  real  hyperthyroidism,  a  hyperthy- 
roidism, that  is,  which  has  been  artificially  induced,  does  not 
succeed  in  evoking  the  picture  of  exophthalmic  goitre.  So 
far  as  I  am  aware  it  has  never  been  claimed  that  thyroid 
enlargement  has  thus  been  effected  ;  and  although  cases  are 
on  rcrord  in  which  ocular  protrusion  has  been   provoked   in 
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this  way,  such  cases  are  extremely  rare.  It  is  indeed  no 
lonper  possible  to  speak  of  proptosis  as  the  result  of  hyper- 
thyroidism, for  Maurice^  of  Lyons  has  shown  that  this 
symptom  denotes  an  excessive  action,  not  of  the  thyroid, 
but  of  the  suprarenals.  Little,  then,  as  I  love  "exophthalmic 
goitre,"  I  dislike  "  hyperthyroidism  "  more. 

There  is  a  condition  which  is  more  common  than  is  usually 
supposed  to  be  the  case,  in  which  a  simple  parenchj'matous 
goitre  suddenly  lights  up  and  produces  the  complete  clinical 
picture  of  Graves's  disease.  In  France  they  speak  of  this  as 
"  un  goitre  basedowifi^."  That  a  beautiful  language  like  the 
French  language  should  tolerate  such  an  abdominable  mons- 
trosity as  "basedowifie"  shews  the  necessity  for  some  such 
verbal  adjective.  I  suggest  that  in  English  the  word  "  be- 
gravesed "  would  be  convenient  and  not  uneuphonious. 
Here,  if  any  were  wanted,  is  an  additional  reason,  while 
forsaking  all  others,  for  retaining,  as  the  title  of  this  disease, 
the  name  of  the  distinguished  Dublin  physician  who 
courageoush^  fed  fevers. 

I  have  already  ventured  in  the  pages  of  The  Prac- 
titioner -  to  express  a  doubt  as  to  the  thyroid  gland  being 
the  original  offender  in  the  causation  of  the  disease.  Further 
experience  has  much  intensified  that  doubt.  The  case  which 
has  most  impressed  me  is  that  of  a  doctor's  wife,  whose 
symptoms  were  diagnosed  about  ten  years  ago  by  a  very 
eminent  and  skilful  physician  as  Graves's  disease,  without 
either  exophthalmos  or  goitre.  Another  physician,  scarcely 
less  eminent,  advised  the  removal  of  the  atrophied  rather 
than  goitrous  gland,  whose  perverted  secretion  he  believed 
to  be  the  cause  of  the  ever-increasing  symptoms.  The 
thyroid  was  accordingly  removed  with  all  the  thoroughness 
which  characterises  the  work  of  the  surgeon  selected  for  the 
operation.  It  is  now  eight  years  since  the  operation  was 
performed,  and  when  I  first  saw  the  patient  a  few  months 
ago  she  presented  a  typical  instance  of  those  curious  cases, 
which  are  more  numerous  than  is  generally  supposed,  in 
which  the  symptoms  of  myxcedema  co-exist  with  those  of 
Graves's  disease.    An   interesting  leature  in  the  case  was  the 

'  Lyon  Mtdical,  October  20,  191J. 

■  "The  Tlierapeutic. Promise  of  the  Internal  Secretions,"  November,  191 1. 
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inability  of  the  patient  to  tolerate  thyroid  extract  even  in 
minute  doses.  An  endeavour  to  overcome  this  difficulty  had 
been  made  by  several  operations  for  graftine,  the  results  of 
which,  though  more  or  less  successful,  proved  unfortunately 
to  bs  transient.  Some  success  was  ultimately  attained  by 
associating  a  thyroid  with  a  parathyroid  preparation.  The 
addition  of  the  latter  promptly  relieved  some  of  the  symptoms, 
especially  the  intolerable  sense  of  chilliness  from  which  the 
patient  had  hitherto  suffered. 

Parenthetically,  let  me  say  that  I  have  known  two  cases 
of  paralysis  agitans  which  had  originally  been  diagnosed  as 
Graves's  disease.  The  mistake  in  both  instances  arose  from 
the  association  of  tremors,  mental  restlessness,  tachycardia, 
intolerance  of  heat  and  some  degree  of  ocular  prominence. 
The  beneficial  effect  of  parathyroid  extract  in  paralysis  agitans 
is  well  known. 

But,  it  may  be  asked,  if  the  thyroid  gland  is  not  the  real 
villain  in  the  tragedy  of  Graves's  disease,  where  is  that  villain  to 
be  sought  ?    This  is  a  riddle  which  has  still  to  be  unravelled. 

It  has  frequently  been  pointed  out  that  the  enormous 
preponderance  of  females  over  males  in  the  sex-incidence  of 
the  disease  ought  to  afford  some  clue  to  the  myster)',  a  clue 
which  seems  to  attain  an  added  importance  from  the  fact 
that  the  uterus  of  the  poeloestrachian  ancestor  is  developed 
from  the  thyroid  gland.  Talleyrand  described  man  as  "  une 
intelligence  contrariee  par  des  organes."  With  characteristic 
caution  he  refrained  from  defining  woman  in  similar  terms  ; 
but  it  is  obvious  that  a  true  estimate  would  give  not  only 
prominence,  but  predominance  to  the  sexual  organs  as  the 
disturbing  factors  in  her  case.  And  such  disturbances  are, 
most  of  them,  reflected  in  the  thyroid,  which,  as  is  well  known, 
enlarges  at  puberty,  during  menstruation,  during  sexual  excite- 
ment, and  during  pregnancy.  ^Moreover,  Graves's  disease  is 
generally  preceded  and  always  accompanied  by  menstrual 
difficulties.  It  is  practically  confined  to  the  period  of  woman's 
reproductive  activitj'.  The  thymus  gland  normally  disappears 
on  complete  development  of  the  sexual  organs.  In  Graves's 
disease  the  thymus  is,  as  the  French  term  it,  in  reviviscence. 

And  yet,  in  spite  of  all  this,  clinical  experience  lends  no 
support  whatever  to  the  suggestion  that  the  real  villain  has 


98  THE  PRACTITIONER. 

his  abode  in  the  uterus  or  its  appendages.      We    must   look 
elsewhere. 

I  have  often  noticed  that  the  eyes  of  the  victims  of  Graves's 
disease  are  set  at  what  is  called  the  celestial  angle.  The 
fissures  run  from  within  outwards  and  upwards,  like  the 
Chinaman's,  instead  of  outwards  and  downwards  as  is  normal 
in  the  Caucasian  races.  I  used  at  one  time  to  regard  this, 
as  I  still  regard  both  Stellwag's  sign  and  von  Graefe's,  as  an 
effect  inevitable  of  the  ocular  protrusion.  More  careful  obser- 
vation has,  however,  convinced  me  that  such  is  not  the  case. 
All  the  victims  do  not  present  this  phenomenon,  but  a  very 
large  number  do  ;  and  so  impressed  have  I  become  with  its 
frequency  in  Graves's  disease  that  I  have  come  to  regard  people, 
especially  girls,  who  have  eyes  at  the  celestial  angle,  as 
candidates  for  the  disease  in  its  full  efflorescence.  The 
phenomenon  is  already  recognised  in  medicine  as  one  of  the 
outstanding  stigmata  of  idiocy  of  the  Mongolian  type,  and  it 
is  not  unreasonable  to  suppose  that  there  may  be  some 
connection  between  the  two  maladies.  Mongolism  is  a 
congenital  condition.'  Graves's  disease  is  essentially  a  post- 
natal condition.  Garrod  has  recorded  some  cases  whicli 
occurred  in  childhood  and  even  in  infancy,  but  the  manifesta- 
tions are  generally  delayed  until  puberty  or  thereafter. 

About  the  pathology  of  mongolism  nothing  appears  to  be 
known.  It  is  evidently  not  due  to  any  gross  lesion,  for 
autopsies  leave  us  unenlightened.  That  it  is  due  to  develop- 
mental failure  somewhere  is  quite  obvious,  and  the  evidence 
points  very  strongly  to  the  endocrinic  system  as  the  seat  of 
that  failure.  The  disease  is  superficially  related  to  cretinism, 
from  which,  however,  it  is  quite  distinct.  In  the  autopsies  of 
cases  of  mongolism,  the  thyroid  is  almost  always  reported  as 
normal,  but  I  cannot  find  that  in  these  cases  a  systematic 
search  has  been  made  far  evidence  of  lesions  in  the  other 
internal  secretory  glands.  The  interest  in  the  matter  is 
probably  still  too  recent  to  admit  of  the  accumulation  of 
sufficient  material. 

Garrod  has  called  attention  to  the  association  of  congenital 

'  The  serio-comic  story  of  the  French  father  deserves  to  be  re-told  here 
On  being  shown  the  baby,  a  Mongol,  by  the  monthly  nurse,  his  horror-stricken 
exclamation  was  "Grand  Dieu,  elle  m'a  tromp^;  c'est  un  petit  chinois  !  " 
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morbus  cordis  with  mongolism.  Trousseau,  in  1S72,  showed 
that  people  with  aortic  disease  were  peculiarly  liable  to  Graves's 
disease,  and  Lepine,  in  1906,  made  the  same  observation  with 
regard  to  mitral  disease.  In  typical  Graves's  disease  cardiac 
disturbance  is  one  of  the  most  serious  features  of  the  condition. 
The  other  is  mental  disturbance. 

The  importance  of  mental  disturbance  in  Graves's  disease  is 
not  always  estimated  at  its  true  value.  It  is  a  matter  for  most 
anxious  consideration  in  every  case.  The  disturbance  may 
proceed  to  the  point  where  certification  is  necessary,  and  even 
in  the  most  favourable  circumstances  it  completely  changes 
the  character  and  disposition  of  the  victim.  And  this  change 
is  permanent.  For  although  the  obvious  physical  signs  may 
improve  or  even  disappear,  the  mentality  remains  disturbed 
until  the  end. 

Xow  it  is  interesting  to  note  that  the  type  of  disturbance 
is  not  altogether  dissimilar  from  that  which  occurs  in  mongolism, 
especially  when  we  take  into. consideration  the  difference  in 
the  ages  of  the  patients  who  come  before  us.  The  majority  of 
mongols  die  in  child*-ood  ;  the  majority  of  those  suffering  from 
Graves's  disease  begin  their  troubles  after  puberty.  Writing  of 
mongols,  Shuttleworth  says  :  "  These  children  are  very  imita- 
tive, are  fond  of  music  and  dancing,  and  see  the  comic  side  of 
everything."  There  is  scarcely  a  subject  of  Graves's  disease  who 
does  not  exhibit  the  artistic  temperament  in  the  full  effulgence 
of  its  irresponsible  egotism. 

In  spite  of  some  conspicuous  exceptions  which  are  in  my 
mind,  I  would  go  so  far  as  to  say  that  b)'  far  the  greater 
number  of  the  subjects  of  Graves's  disease  are  degenerates. 
The  victim,  like  the  poet,  is  born,  not  made.  The  machine  is 
initially  so  badly  balanced  that  puberty,  a  slight  shock,  an 
emotional  disturbance,  so  seriously  upsets  it  that  it  can  never 
be  completely  restored. 

I  venture  to  suggest  that  Graves's  disease  may  bear  the 
same  relationship  to  mongolism  that  myxoedema  bears  to 
cretinism.  The  one  is  the  delayed,  adult  and  incomplete 
manifestation  of  an  intra-uterine  fault  of  which  the  other  is  an 
immediate  and  complete  example.  That  the  subject  of  Graves's 
disease  bears  no  very  striking  resemblance  to  the  mongol  may 
bs  explained  by  the  analogous  dissimilarity  between  giantism 
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and  acromegaly,  both  of  which  are  due  to  the  same  underlying 
excess  of  pituitary  activity.  Giantism  displays  the  result  of 
that  excess  in  the  sapling  ;  acromegaly,  in  the  mature  tree. 

The  peculiarity  in  the  development  of  the  bones  forming 
the  orbit  which  is  characteristic  of  mongolism  and  noticeable 
in  Graves's  disease,  suggests  that  in  the  defect  which  under- 
lies these  two  diseases  the  pituitary  may  play  an  important 
part. 

In  favour  of  the  complicity  of  the  adrenals  there  are 
several  suggestive  facts.  One  has  already  been  mentioned, 
namely  the  responsibility  of  these  glands  for  the  production 
of  proptosis.  Another  is  the  facial  expression  of  "  fright  and 
flight"  presented  by  the  patient,  the  association  of  which 
with  supra-renal  activity  has  been  so  well  shewn  by  EHiott. 
Another  which  is  not  without  significance  is  that  so  reliable 
a  physician  as  the  late  Dr.  Gibson,  of  Edinburgh,  was  a 
strong  advocate  for  the  treatment  of  the  disease  by  supra-renal 
extract.  Finally,  pigmentation  of  the  skin,  which  is  rarely 
absent  from  complete  Graves's  disease,  and  the  nature  of 
that  pigmentation,  suggests  some  association  with  the  cause 
of  Addison's  disease. 

So  much  then  for  the  nomenclature  and  aetiolog}-. 
Concerning  the  symptoms  and  diagnosis  of  this  readily 
recognisable  disease,  there  is  little  to  say  which  is  not 
already  familiar  to  readers  of  The  Practitioner.  Peter  put 
the  physical  signs  in  a  nutshell  with  the  phrase  "  un  gros  coeur, 
un  gros  cou,  de  gros  yeux."  If  he  had  added  "  tremors  of 
the  hands  and  of  the  brain "  the  picture  would  have  been 
substantially  complete.  Under  "  gros  coeur  "  must  of  course 
be  included  the  heart-hurr}'  without  which,  as  Hector 
Mackenzie  properly  insists,  it  is  impossible  to  make  the 
diagnosis.  It  is  not  only  a  constant  symptom,  but  is  usually 
one  of  the  earliest  to  appear,  and  among  the  last  to  dis- 
appear. What  I  have  just  referred  to  as  "  tremors  of  the 
brain"  are  the  mental  symptoms.  These  vary  considerably 
both  in  degree  and  in  kind,  but  a  sense  of  restlessness,  both 
physical  and  mental,  is  characteristic  and  constant  even  in 
early  and  slight  cases.  But  that  is  not  all.  Whatever  she 
may  previously  have  been,  the  patient  now  becomes  irritable, 
assertive  and  wilful,  unreasonable,  wrong-headed  and  "  difficile  " 
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to  the  last  degree  ol"  impossibility.  To  make  matters  worse 
the  intelligence  is  not  only  unimpaired,  but  it  is  often 
hyperacute.  The  fondness  for  music,  the  drama,  for  artists, 
actors,  and  tenors  is  a  pronounced  and  often  a  pathetic 
feature.  There  is  usually  disturbance  of  the  sex  instinct, 
which  not  infrequently  takes  the  form  of  perversion.  The 
mental  element  has  been  much  less  conspicuous  in — it  may 
indeed  be  said  to  have  been  absent  from — the  few  cases  of 
the  disease  which  I  have  seen  in  men.  The  female  of  the 
species  is  evidently  more  deadly  than  the  male. 

The  prognosis  as  to  life  is  not  very  difficult  to  estimate 
in  an  individual  case.  When  the  vascular  disturbance  is 
considerable  and  the  emaciation  rapid  I  augur  ill  of  the 
disease.  Gastro-intestinal  complications,  such  as  diarrhoea 
and  vomiting,  are  generally  of  very  evil  omen.  When  the 
disease  makes  its  first  appearance  about  the  time  of  the 
menopause,  the  outlook  is  not  favourable.  In  this,  as  in 
many  other  respects,  it  is  the  dangerous  age.  Otherwise, 
the  prospects  of  soinething  approaching  to  complete  recovery 
are  by  no  means  bad.  It  is,  however,  very  doubtful  whether, 
in  pronounced  cases,  recovery  is  ever  really  complete.  It 
is  said  that  relapses  are  common ;  the  real  truth  in  such 
cases  is  probably  that  the  so-called  relapse  represents  the 
flaring-up  of  symptoms  which  had  merely  been  sleeping 
under  the  thin  ashes  of  a  seeming  peace. 

But  whatever  may  be  the  truth  in  connection  with  the 
physical  signs  I  am  quite  convinced  that  in  a  marked  case 
there  is  never  on  the  mental  side  a  complete  restitutio  ad 
integrum.  It  is  recognised  tliat  a  person  who  has  once 
been  an  alcoholic  or  a  morphinist,  though  he  may  com- 
pletely relinquish  the  baneful  habit,  never  quite  regains 
his  lost  standards.  He  remains  unreliable  and  as  often  as  not 
he  is  a  gaudy,  gratuitous  and  unconvincing  liar.  The  poison 
has  for  ever  r>;moved  the  delicate  bloom  from  his  character. 
With  Graves's  disease  it  is  much  the  same.  Not  that  the 
sufferer  displays  the  same  faults  of  character  as  the  alcoholic 
or  the  morphinist,  but  the  alteration  wrought  by  the  disease 
persists  and  even  deepens,  though  all  else  may  seem  to  recover. 
By  this  I  do  not  mean  the  restlessness  which  often  seems  to 
w^ear  itself  out.     I  refer  to  the  change  from  docile  to  aggressive. 
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from  reasonable  to  impossible,  from  neighbourly  to  selfish, 
which,  once  effected,  always  remains. 

I  have  often  been  asked  whether  a  girl  who  has,  or  who 
recently  has  had,  Graves's  disease,  ought  to  marry.  The 
answer  to  such  a  question  depends  upon  the  view  which  one 
takes  as  to  what  should  constitute  a  bar  to  marriage.  In  spite 
of  the  unsightly  exorbitism,  on  account  of  their  mental  spright- 
liness  and  their  artistic  tastes,  these  girls  are  often  quite 
attractive.  Their  parents  and  brothers  will  nevertheless  tell 
you  that,  like  David  Hume,  they  are  "gae  ill  to  live  wi'." 
"  There  is  no  one,"  sang  the  Psalmist,  "  but  lusteth  to  live 
good  days,"  but  the  man  who  takes  unto  himself  a  begravesed 
spouse  may  bid  farewell  to  his  chances.  His  days  will  be 
filled  with  apprehension,  and  his  nights  with  dismaj'.  I  have 
known  one  such,  and  he  was  a  very  busy  man,  who  had  to 
walk  three  miles  in  the  middle  of  a  stormy  winter's  night  to 
buy  a  thermometer,  because  she  thought  she  was  going  to  be 
feverish.  It  is  probable  that  in  the  eugenic  Utopia  such 
women  will  not  be  allowed  to  marry,  for  not  only  do  their 
vagaries  impair  their  husbands'  social  efficienc}',  but  it  is  very 
doubtful  whether  they  are  capable  of  bearing  altogether  satis- 
factory children.  My  experience  is  too  small  to  permit  me  to 
dogmatize,  but  most  of  the  children  of  begravesed  mothers 
whom  I  have  seen,  have  been  degenerates.  I  cannot  recall  a 
single  one  who  in  every  respect  was  perfectly  normal,  and  I 
have  seen  a  verj'  large  number  who  were  the  reverse. 

The  treatment  of  Graves's  disease  is  symptomatic,  and  must 
so  remain  either  until  clearer  aetiology  lights  us  to  a  better  way, 
or  clinical  methods  are  more  successful  than  they  are  at 
present.  Owing  to  the  menace  of  the  circulatory  disturbance, 
the  primary  indication  is  rest.  Lest  the  heart  bend  under  the 
influence  of  the  unseen  goad,  its  ordinary  work  must  be 
reduced  to  a  minimum.  In  severe  cases,  therefore,  bed  is  the 
only  place  for  such  a  patient.  When  asked  for  how  long  this 
discipline  is  to  last  the  cautious  physician  will  hedge.  For  a 
discipline  it  is,  and  one  to  which,  on  account  of  the  restlessness 
which  afflicts  the  patient,  it  is  very  difficult  for  her  to  submit. 
Many  there  be  who,  after  a  few  days,  break  into  open  rebellion, 
roundly  declare  the  doctor  to  be  an  ignoramus,  and  arise  to 
resume  their  activities  of  meddle  and  muddle  with  all  the 
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norgy  and  truculence  of  which  they  are  so  capable.  I  once 
told  such  a  lad}'  that  the  only  way  in  which  she  could  find 
salvation  was  by  breaking  her  leg.  In  a  fortnight  she  had 
done  so.  This  was  three  years  ago,  and  her  husband  tells  me 
that  she  still  considers  that  I  was  the  cause  of  her  accident. 
This  is  typical  of  the  psychology  of  the  disease. 

If  the  all-essential  rest  can  be  obtained  in  the  country  or  at 
the  seaside  in  a  sedative  climate  on  open-air  principles,  much 
better  results  are  secured  than  when  "  rest"  connotes  a  system 
of  stuffing  a  sensitive  stomach  in  a  noisy  nursing  home  in  a 
mean  and  malodorous  street.  When  this  system  includes 
electricity,  massage  and  isolation,  the  conditions  conducive  to 
dismal  failure  are  fairly  complete.  But  though  isolation,  as 
usually  understood,  is  both  senseless  and  futile  in  these  cases, 
it  is  nevertheless  a  great  advantage  to  remove  the  patient  from 
her  ordinary  surroundings  to  an  atmosphere  of  restraint  and 
routine  and  discipline.  I  have  known  cases,  but  they  have 
been  few,  in  which  considerable  benefit  was  obtained  by 
suggestion.  From  hydrotherapy  at  ordinary  spas  I  have  never 
seen  good  results ;  but  I  have  known  many  patients  to  derive 
conspicuous  and  lasting  benefit  from  a  course  of  treatment  at 
Divonne,  where  the  physicians  have  made  a  special  study  of 
the  disease,  and  where  they  treat  the  patient  rather  than 
the  complaint. 

To  treat  the  patient  and  not  the  disease  is,  of  course,  one 
of  the  therapeutic  aphorisms  which  we  serve  in  speech  and 
neglect  in  practice,  but  he  who  neglects  it  in  the  presence  of 
Graves's  disease  will  fail  where  he  might  succeed.  An  enor- 
mous number  of  drugs  have  been  recommended  as  useful  by 
an  enormous  nun^ber  of  more  or  less  competent  clinicians. 
Some  of  these  drugs  are  useful  in  certain  stages,  and  where 
certain  symptoms  predominate  ;  but  many  of  them  are  useless, 
and  some  are  altogether  and  utterly  bad.  Among  the  last- 
named  the  classical  sedatives  and  hypnotics  take  the  first 
place.  On  the  face  of  things  it  is  easy  to  suppose  that  rest- 
less, breathless,  sleepless  busybodies,  as  these  patients  always 
are,  would  benefit  by  the  bromides  of  the  alkalies  and  their 
latter-day  congeners,  such  as  sulphonal  and  veronal;  But 
they  do  not ;  or  if  they  do  so  temporarily,  the  immediate 
advantage  is  purchased  at  the  price  of  subsequent  long-con- 
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tinued  disadvantage,  by  no  means  least  amongst  which  is  the 
almost  insuperable  difficulty  of  weaning  the  patient  from  the 
drug.  The  only  bromide  which  is  of  use — and  it  is  often  useful 
beyond  expeclation — is  the  bromide  of  quinine.  If,  however, 
it  does  not  succeed  in  producing  evident  amelioration  in  a 
fortnight,  it  shoukl  be  discontinued. 

Of  latter-day  drugs,  the  only  one  with  any  claim  to  be 
called  a  sedative  which  is  at  all  admissible  is  aspirin,  and  that 
has  occasionally  seemed  to  me  to  be  of  undoubted  value, 
quite  apart  from  such  sedative  effects  as  it  may  possess.  An 
exception  may  also  be  made  in  favour  of  belladonna  in  so  far  as 
that  dru^  can  be  described  as  a  sedative.  Its  value,  however, 
which  is  not  infrequently  considerable,  is  due  less  to  its 
sedative  influence  than  to  its  controlling  power  over  the  per- 
verted and  superabundant  secretion  of  the  peccant  gland. 

One  of  the  many  functions  of  the  thyroid  is  concerned 
with  the  metabolism  of  the  calcium  salts,  and  I  have  often 
thought  that  patients  have  shown  very  definite  improvement 
after  taking  chloride  of  calcium  (lo  grs.  ter  die).  The  salt 
seems  to  give  the  thyroid  some  definite  and  useful  work  to  do, 
and  thus  in  some  degree  to  preserve  the  patient  from  the 
eftects  of  its  furious  raging. 

It  is  entirely  in  accordance  with  the  spirit  of  the  age  that 
the  surgeon  should  have  come  to  regard  the  goitre  of  Graves's 
disease  as  a  suitable  field  for  his  activities.  He  asserts  that 
medical  treatment  is  a  f.iilure  ;  that  surgical  treatment  is 
substantially  free  from  risk,  and  produces  brilliant  results. 
When  confronted  with  statistics  to  show  that  satisfactory  and 
lasting  benefits  are  obtained  by  the  physician,  he  replies  airily 
that  "  It  is  very  doubtful  whether  all  these  cases  were  true 
examples  of  Graves's  disease."  No  such  reserN'ation  is  neces- 
sary in  the  case  of  the  statistics  adduced  ou  the  surgical  side, 
for  it  is  not  possible  that  a  surgeon's  diagnosis  of  medical 
disease  could  ever  be  at  fault.  And  what  are  the  advantages 
which  the  patients  are  to  derive  from  these  surgical  deeds  of 
derring-do  ?  For  an  answer  let  us  liearken  unto  the  words  of 
one  of  their  latest  and  most  persuasive  advocates.  "  Usually 
within  a  month  or  six  weeks  of  operation,  the  patients  are  able 
to  get  about  in  comfort,  but  exertion  is  followed  by  an  increase 
in   the   pulse,   and   by   a   certain   amount   of  dyspnoea.     The 
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-xophthalmos  is  more  slowly  recovered  from,  and  although 
his  nia\' be  considerably  decreased,  even  within  a  fortniglit 
>t"  the  operation,  the  eyes  at  once  become  prominent  when 
the  patient  is  excited."  '  Here,  indeed,  are  results  so  truly 
marvellous  as  to  justify  almost  any  risks.  The  operation  is 
successful,  but  thereafter  exertion  is  unfortunately  attended 
with  tachj'cardia  and  dyspnoea,  and  the  slowly  receding 
exophthalmos  is  rude  enough  to  reappear  as  soon  as  the 
patieat  is  excited.  Verily,  the  mere  physician  must  hide  his 
head  in  the  presence  of  such  brilliancy. 

And  are  they  permanent,  these  staggering  successes  ?  It 
would  seem  not.  Here  (Fig.  A)  is  a  portrait  of  a  young  woman, 
the  scar  of  whose  operation  is  quite  visible  in  the  picture,  on 
whom  an  operation  was  performed  about  three  years  before  the 
photograph  was  taken.  She  had  risked  much,  but  she  does 
not  appear  to  have  gained  much.  A  more  perfect  example 
of  the  classical  features  of  the  disease  it  would  be  difficult  to 
find.  And  she  is  not  a  single  spy  ;  scattered  over  Europe 
there  must  be  battalions  of  them. 

The  truth  is,  these  operative  procedures  in  Graves's  disease 
represent  the  heroic  application  of  loose  conclusions  from 
insufficient  data.  In  spite  of  all  that  it  is  possible  to  urge  in 
their  favour,  it  must  be  obvious  to  any  thinking  person  that,  so 
far  as  their  iran::ediate  consequences  are  concerned,  these 
operations  are  by  no  means  free  Irom  serious  danger.  From 
the  above  quotation  it  is  equally  obvious  that  the  best  obtain- 
able results  are  but  "  dtrisoircs "  and  do  not  in  any  case  exceed 
those  which  may  be  confidently  expected  of  careful  medical 
treatment.     Where,  then,  is  the  excuse  for  operative  measures  ? 

If  it  could  be  established  that  the  real  seat  of  the  disease 
was  in  the  thyroid,  it  would  be  possible  on  theoretical  grounds 
to  justifv  interference  with  this  gland.  But  so  far  from  such  a 
proposition  being  established,  the  evidence  points  strongly, 
even  overwhelmingly,  in  the  direction  of  showing  that  the 
thyroid  is  merely  an  unwilling  agent  in  the  production  of  the 
symptoms,  and  reflects,  reluctantly  enough,  a  disturbance  which 
originates  elsewhere.  An  almost  analogous  case  may  be  found 
in  the  behaviour  of  the  kidneys  in  diabetes.  Their  secretion  is 
not  only  largely  increased,  but  it  is  per\-erted ;  it  contains 
sugar  which  it  ought  not  to  contain.  It  would  be  as  reasonable, 
'  The  Practitioner.    October,  1914. 
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as  scientific,  and  as  effectual,  to  remove  one  kidney  for  glyco- 
suria, as  it  is  to  ablate  one  lobe  of  the  thyroid  gland  for  the 
relief  of  Graves's  disease. 

Most  of  those  who  are  interested  in  the  matter  of  the 
treatment  of  Graves's  disease  have  searched  patiently  for  some 
endocrinic  remedy.  B)'  a  curious,  and  to  ray  mind  wholly 
illogical  conception,  it  was  thought  that  the  blood  or  serum 
of  an  animal  from  whom  the  thyroid  gland  had  been  removed 
would,  when  administered  to  a  begravesed  patient,  succeed 
in  evoking  order  out  of  chaos.  Antithyroidin  (Moebius), 
h^mato-^thyroidine  (Carrion  and  Hallion)  and  thyroidectin 
have  all  been  introduced  in  accordance  with  this  conception. 
1  have  tried  them  all,  and  with  the  exception  of  Carrion  and 
Hallion's  preparation,  which  seemed  to  do  good  in  one  case, 
I  have  found  them  quite  inert,  as,  indeed,  I  fully  expected 
to  do.  Narrower,  in  his  excellent  nia-aual  on  Hormone  Therapy, 
says :  "  Beebe  has  evolved  a  valuable  method  of  treating 
hyperthyroidism  b)'  means  of  an  antiserum  produced  by  inocu- 
lating a  thyroid  preparation  into  rabbits  and  sheep.  Further 
information  regarding  the  details  of  this  treatment  may  be 
found  in  his  book.'  Its  value  has  been  demonstrated  in  more 
than  three  thousand  cases,  and  a  number  of  very  good  results 
have  been  obtained."  I  have  not  yet  had  an  opportunity  of 
trying  this  preparation. 

Diligent  endeavours  have  been  made  by  many  obsen'ers  to 
find  the  clue  to  the  treatment  of  Graves's  disease  in  some 
endocrinic  gland  other  than  the  thyroid.  Gibson,  of  Edmburgh, 
thought  he  had  succeeded  in  inculpating  the  adrenals,  but  none 
of  us  have,  unfortunately,  succeeded  in  confirming  the  obser- 
vations of  this  careful  and  conscientious  physician.  I  have 
myself  on  circumstantial  evidence  indicted  the  ovary,  the 
pituitary,  the  parathyroid,  the  thymus,  and  even  the  liver,  with 
no  better  result  than  a  sorry  and  sorrowful  verdict  of  '•'  not 
proven."  Ever  and  anon  what  seemed  at  the  time  to  be 
striking  successes  have  lured  me  into  the  belief  that  1  had  read 
the  whole  riddle.  Then,  with  some  disheartening  failures 
would  come  disillusion,  and  the  question  has  been  regretfully 
but  firmly  returned  to  the  crucible.  That  is  where  it  rests  at 
present.  And  that  is  where,  for  the  moment  at  any  rate,  I 
must  be  content  to  leave  it. 

'  The  Diseases  oj  the  Ductless  Gland. 
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By  ARTHUR  F.  HERTZ.  M.A„  M.D.,  F.R.C.P. 

Physician  to,  and  Physician  in  charge  of  the  Xeurological  Department 
Guy's  Hospital. 

The  anatomy  of  the  parathyroid  glands  was  first  accurately 
described  in  iSSo  by  Sandstrom/  who  regarded  them  as 
embryonic  rests  of  thyroid  tissue.  Various  observers  had 
noticed  them  before,  and  had  described  them  as  small  lym- 
phatic glands  or  accessory  thyroids.  Between  1891  and  1897 
Gley  -  published  the  first  experimental  observations  on  the 
physiolog}'  of  the  glands,  from  which  he  concluded  that  the 
tetany  which  may  follow  operations  on  the  thyroid  glands  is 
due  to  injur}'  or  removal  of  the  parath}'roids. 

In  spite  of  a  considerable  amount  of  anatomical,  physio- 
logical, pathological  and  clinical  work  on  the  subject,  very 
little  real  advance  has  been  made  in  our  knowledge  of  the 
parathyroid  glands  in  the  last  15  years,  and  it  is  very  difficult 
to  draw  any  definite  conclusions  from  the  mass  of  contradictor}' 
literature  which  has  been  published. 

There  are  generally  four  parathyroid  glands ;  Forsyth  has 
shown  that  they  occupy  the  same  compartment  of  the  deep 
cervical  fascia  as  the  thyroid  gland,  with  which  they  are 
generally  in  contact  and  in  which  they  may  actually  be  buried. 
Most  commonly  they  are  situated  along  the  posterior  borders 
of  the  gland  near  the  entry  of  the  inferior  thyroid  arteries. 

The  observations  of  MacCallum^  appeared  to  show  that 
the  parathyroid  secretion  controls  in  some  way  the  distribution 
of  calcium  in  the  body.  When  the  secretion  is  deficient,  the 
tissues  lose  some  of  their  calcium.  As  calcium  moderates  the 
activity  of  nerve  cells,  this  results  in  an  exaggeration  of  nervous 
excitability,  which  generally  manifests  itself  in  tetany.  Con- 
sequently the  administration  of  parathyroid  glands  or  of 
calcium  salts  has  been  found,  both  in  animals  and  in  man, 
to  be  equally  efficacious  in  controlling  tetany  due  to  injury 
or  removal  of  the  parathyroid  glands.     But  the  dislurbances 
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in  culci '.111  uieiabolisni,  upon  which  tetany  appears  to  depend, 
may  occur  when  the  parathyroid  glands  are  normal,  as  in  the 
tetany  of  rickety  children,  and  that  which  is  associated  wiih 
dilatation  of  the  stomach  and  pregnancy.  In  such  cases  the 
administration  of  calcium  salts  is  sometimes  of  value,  but  that 
of  parathyroid  gland  is  useless.  It  is  possible,  however,  that 
the  secretion  of  the  parathyroid  glands  is  sometimes  deficient 
in  these  conditions  and  so  helps  in  the  development  of  the 
tetany,  although  there  may  be  no  definite  structural  abnor- 
mality in  the  glands. 

In  opposition  to  the  views  of  Gley,  MacCallum  and  most 
other  investigators,  Forsyth  *  concluded,  from  a  very  thorough 
investigation  of  the  anatomy  of  the  parathyroid  glands,  that 
it  is  almost  impossible  to  excise  them  completely  without 
seriously  injuring  the  thyroid  gland.  On  this  account,  and 
from  the  fact  that  a  considerable  percentage  of  animals  from 
which  Gley  believed  he  had  removed  the  glands  suffered 
little  or  no  ill  results  from  the  operation,  Forsyth  believes 
that  the  parathyroids  have  no  connection  with  tetany.  In 
his  opinion  they  are  portions  of  the  main  thyroid  gland, 
which  have  no  separate  function  but  secrete  the  same 
colloid  substance  as  the  thyroid  gland,  though  they  have  not 
yet  formed  vesicles  ;  they  may,  however,  develop  into  thyroid 
tissue,  for  intermediate  types  occur. 

It  has  been  suggested  that  paralysis  agitans  is  due  to 
disease  of  the  parathyroid  glands,  but  no  pathological  changes 
have  been  observed  after  death,  and  in  a  series  of  about  a 
dozen  cases  Dr.  W.  Johnson  and  I  found  that  a  preparation  of 
parathyroid  glands  taken  by  mouth  had  no  effect  on  the 
symptoms  or  course  of  the  disease. 

I  have  only  seen  one  case  in  which  symptoms  appeared  to 
be  due  to  parathyroid  insufSciency.  The  result  of  treatment 
with  parathyroid  gland  was  so  striking  that  it  is  difficult  to 
believe  that  the  symptoms  could  have  been  produced  in  any 
other  way.  I  have  not  been  able  to  find  a  record  of  any 
similar  case. 

CASE    OF    PARATHYROID    INSUFFICIENCY    CURED    BY    THE    ADMINISTRATION 
OF    PARATHYROID    GLAND.' 

The  patient,  C.   H.  G.,  a  clerk,  aged  47,  first  noticed  an 
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enlargement  of  his  thyroid  gland  when  he  was  30.  It  gradually 
became  very  large,  and  in  1908  the  greater  part  of  it  was 
removed.  After  this,  he  remained  perfectly  well  until  August, 
1910,  when  he  was  in  very  good  health  and  weighed  191  lbs. 
He  then  quite  suddenly  bec;ime  extremely  depressed,  very 
nervous  and  restless.  He  had  an  irresistible  desire  to  keep 
moving  and  slept  very  little,  walking  about  the  greater  part  of 
the  night.  He  was  exceedingly  tremulous,  so  that  he  found  it 
difficult  to  write  ;  there  was  a  continuous  fibrillary  twitching 
of  the  eyelids,  but  there  was  no  tetany.  His  general  appear- 
ance was  similar  to  that  of  a  severe  case  of  Graves's  disease, 
except  that  his  eyes  were  sunken  instead  of  being  prominent, 
and  no  thyroid  gland  could  be  felt. 

Though  his  appetite  increased,  and  he  ate  enormously  and 
was  never  sick,  he  lost  weight  rapidly,  so  that  he  was  only 
144  lbs.  when  I  first  saw  him  with  Sir  Bertrand  Dawson  on  the 
2nd  of  December  1910.  He  experienced  some  difficulty  in 
swallowing,  th<j  food  appearing  to  stick  in  his  throat ;  and  he 
also  had  some  irregular  intestinal  pains.  The  X-rays  showed 
that  the  dysphagia  was  due  to  irregular  spasmodic  contractions 
of  the  oesophagus,  and  perhaps  a  similar  condition  accounted 
for  the  intestinal  pain. 

His  pulse  was  constantly  about  120,  and  he  was  greatly 
troubled  with  palpitation  ;  his  face  and  neck  were  deeply 
flushed.  His  hair  had  ceased  to  grow,  but  it  did  not  become 
thinner.  Formerly  it  required  to  be  cut  every  ten  days,  but 
now  six  weeks  had  elapsed  without  any  increase  in  length 
occurring,  this  was  also  noticeable  to  a  less  extent  on  his  face. 
He  had  become  completely  impotent.  Instead  of  opening  his 
bowels  once  a  day  as  before,  he  now  passed  three  or  four  large, 
but  otherwise  normal,  stools  each  day.  His  urine  was  scanty, 
but  otherwise  normal.    The  secretion  of  sweat  was  unaffected. 

We  thought  that  the  condition  was  due  to  disturbance  in  the 
secretion  of  some  of  the  ductless  glands,  possibly  as  a  result  of 
the  operation,  which  might  have  injured  the  parathyroid 
glands  at  the  same  time  as  the  greater  part  of  the  thyroid  was 
removed. 

On  being  put  to  bed  and  given  four  pints  of  milk  a  day, 
in  addition  to  an  ordinary  full  diet,  his  pulse  became  slov/er 
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and  his  abdominal  discomfort  disappeared.  His  weight  con- 
tinued to  fall,  till  it  reached  130^  lbs.  on  December  13th, 
and  he  found  it  excessively  difficult  to  stay  in  bed  on 
account  of  his  restlessness.  Dry  thyroid  gland  aggravated 
the  symptoms,  and  Moebius's  antithyroid  serum  made  him 
sick.  He  was  given  large  doses  of  opium  and  bromide, 
which  had  the  effect  of  making  him  slowly  gain  weight  till 
he  was  159  lbs.  on  February  6th,  191 1;  though  the  pulse 
was  slower  and  the  restlessness  and  tremor  less  marked,  his 
other  symptoms  were  unaltered. 

He  was  allowed  to  get  up  in  February  and  return  to 
work.  His  weight  at  once  began  to  fall,  though  slowly, 
and  in  spite  of  continuing  with  the  same  diet  and  taking 
opium  and  bromide,  he  only  weighed  127^  lbs.  on  June  i8th. 
He  continued  his  work,  but  on  that  day  began  to  take  -^  gr. 
of  dried  ox  parathyroid  gland  (Armour)  four  times  daily, 
and  four  days  later  he  discontinued  the  opium  and  bromide. 
He  gained  6i  lbs.  in  the  first  four  days,  12  lbs.  the  next 
five  days,  5  lbs.  the  next  four  days,  and  5  lbs.  the  next  six 
da)'S,  making  28^  lbs.  in  nineteen  days.  At  the  same  time 
he  became  stronger  every  day,  slept  better,  was  less  rest- 
less, the  tremor  and  dysphagia  disappeared,  his  hair  began 
to  grow,  the  quantity  of  urine  increased,  the  stools  dimi- 
^isiied  in  bulk,  and  the  pulse  fell  till  it  became  slower 
than  normal. 

In  a  month  he  was  almost  well,  but  it  was  not  until 
he  had  been  taking  parathyroid  gland  for  six  months,  that 
his  sexual  functions  returned.  By  January  nth,  1912,  he 
weighed  161  lbs.,  and  at  Christmas,  1912,  he  weighed  175  lbs. 
He  then  discontinued  taking  the  parathyroid  preparation. 
Though  by  August  19 13,  he  had  gained  another  4  lbs.,  he 
was  more  restless  and  his  pulse  was  faster  than  it  was  in 
1912J  he  was  therefore  advised  to  continue  to  take  yV  gr. 
of  dried  parathyroid  gland  daily,  which  he  continued  to  do 
until  November,  19 13,  when  he  discontinued  it,  as  his  face 
had  assumed  a  brick-red  colour,  his  throat  was  somewhat 
full,  and  the  vessels  in  his  neck  throbbed.  These  symptoms 
disappeared  after  omitting  the  parathyroid. 

His  weight  in  February   1914   had  risen  to    189  lbs.;    he 
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felt  perfectly  well   and   strong   and   no   trace  of  nervousness 
remained,  although  he  was  working  very  hard. 
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THE   PHYSIOLOGY   OF  THE   CHROMAFFIN 
SYSTEM. 

By  V.  NOEL  PATON,  M.D..  B.Sc.  F.R.S. 

Professor  of  Physiology  in  the  University  of  Glasgow. 

The  history  of  the  elucidation  of  the  function  of  the  chro- 
maffin tissue  affords  one  of  the  many  examples  of  the  way  in 
which  the  observations  of  the  clinician  have  led  to  important 
physiological  discoveries. 

Scliafer  has  told  how  Dr.  Oliver  observed  that  the  admin- 
istration of  an  extract  of  supra-renal  gland  to  his  son  caused 
sickness  and  constriction  of  the  radial  artery,  and  how  he 
brought  the  preparation  to  Schafer  and  asked  him  to  test  it 
on  an  animal.  The  extraordinary  rise  of  arterial  pressure 
produced  showed  that  the  extract  contained  some  substance  of 
great  physiological  activitj-,  and  led  Oliver  and  Schafer,  and 
subsequently  many  other  physiologists,  to  undertake  the  exten- 
sive series  of  investigations  by  which  our  present  very  com- 
plete knowledge  of  the  functions  of  the  medulla  supra-renalis, 
or  to  speak  more  generally,  of  the  cbromiiffin  tissue,  has  been 
gained. 

To-day  the  consideration  of  the  chromaffin  tissue  may  be 
separated  quite  definitely  from  the  consideration  of  the  cortex 
supra-renalis.  Five  years  ago  no  writer  would  have  dreamt 
of  dissociating  the  medulla  from  the  cortex  of  the  bodies,  and 
even  at  the  present  time  there  are  some  who  may  doubt  the 
propriety  of  so  doing.  But  there  can  be  no  doubt  that,  in 
the  light  of  our  knowledge  of  the  distribution,  development, 
and  physiology  of  these  structures,  we  are  not  merely  war- 
ranted, but  are  compelled  to  make  the  distinction.  While 
this  is  so,  the  intimate  association  of  the  two  structures  in 
man  renders  it  impossible  to  deal  with  the  one  without  some 
reference  to  the  other. 

The  chromaflin  tissue  may  be  defined  as  a  tissue  com- 
posed of  cells  derived  from  the  nerve  cells  of  the  abdomino- 
thoracic sympathetic  system,  which  stain  a  brown  colour  with 
chrome  salts,  and  produce  a  physiologically  active  substance 
called  adrenalin. 
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Very  early  in  embryonic  life,  before  the  neural  folds  have 
closed  in  to  form  the  spinal  cord,  an  emigration  of  neuroblast 
cells  begins.  Some  of  the  cells  which  thus  wander  out, 
come  to  rest  as  a  series  of  clumps  just  in  front  of  the  spinal 
cord,  one  clump  on  each  side  between  each  pair  of  vertebrae. 
These  constitute  the  ganglia  0/  the  sympathetic  chain.  Other 
cells  wander  further  afield  ;  some  of  them  come  to  rest  in 
various  clumps  scattered  throughout  the  viscera,  and  become 
the  visceral  ganglia ;  while  others  become  scattered  and  spread 
out  as  a  network  in  the  walls  of  various  hollow  organs  to 
constitute  the  terminal  ganglia. 

Certain  of  the  cells  which  come  to  rest  in  the  vicinity  of 
the  cord,  instead  of  throwing  out  processes  and  becoming 
nerve  cells,  manufacture  the  material  which  stains  brown  with 
chrome  salts  ;  this  is  the  internal  secretion  of  the  chromaffin 
tissue— adrenalin,  or  its  immediate  precursor. 

The  emigrated  cells,  whether  nerve  or  chromaffin,  do  not 
lose  their  connection  with  the  central  nervous  system.  From 
cells  remaining  in  the  cord,  processes  extend  outwards  as  nerve 
fibres,  and  end  by  forming  branching  dendritic  processes 
round  the  emigrated  cells.  The  fibres  which  pass  from  the 
central  nervous  system  to  the  cells  in  the  ganglia  are  the 
preganglionic  fibres — the  fibres  extending  from  these  are  post- 
ganglionic. Some  of  these  preganglionic  fibres  terminate  in 
close  association  with  the  cells  of  the  chromaffin  tissue,  and, 
as  will  afterwards  be  shown,  act  directly  upon  them. 

The  cells  of  chromaffin  tissue  are  thus  essentially  the  same 
as  the  cells  of  the  abdomino-thoracic  or  true  sympathetic 
system. 

While  in  mammals  they  are  massed  chiefly  in  the  medul- 
lary part  of  the  supra-renals,  they  are  also  found  in  clumps  or 
ganglia  outside  of  these  organs.  In  some  animals,  such  as  the 
rat,  these  supplementary  masses  are  very  abundant.  In  man, 
they  are  found  at  the  branching  of  the  carotids  and  at  the 
branching  of  the  aorta.  In  fish,  the  chromaffin  tissue  lies 
quite  apart  from  the  representative  of  the  cortex  supra- 
renalis  —  the  inter-renal  bodies.  It  constitutes  a  separate 
adrenal  body  or  bodies. 

The  intimate  association  of  the  cortex  and  medulla  supra- 
renalis  in  mammals  has  rendered  it  impossible  to  investigate 
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the  effects  of  removal  of  either.  Biedl  has  taken  advantage 
of  their  separation  in  fish  to  excise  the  inter-renal  bodies, 
and  he  finds  that  the  animals  become  weak  and  slowly  die. 
Whether  removal  of  all  the  chromaffin  tissue  is  compatible 
with  the  maintenance  of  life  has  not  been  decided.  According 
to  the  observations  of  Elliot,  the  most  prominent  symptom 
in  the  cat,  deprived  of  both  its  supra-renals,  is  a  very  marked 
fall  of  blood  pressure.  But  it  must  be  remembered  that 
removal  of  the  supra-renals  leads  to  great  debility,  and  that 
death  supervening  on  debility  from  any  cause  is  preceded  by 
a  very  marked  fall  of  arterial  pressure. 

Removal  of  the  supra-renals  having  thrown  so  little  light 
upon  the  physiological  significance  of  the  chromaffin  tissue  of 
the  body,  we  have  to  turn  to  a  study  of  the  action  of  extracts 
of  the  tissue. 

Oliver  and  Schafer,  and  Swale  Vincent,  have  found  that  the 
active  product  is  formed  in  the  medullary  part  of  the  gland. 
More  recently,  Takamine  succeeded  in  isolating  the  active 
principle — ortho-dioxy-phenyl-ethanol-methylamine,  which  he 
called  adrenalin. 
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That  this  is  not  a  product  of  post-mortem  change  in  pro- 
teins, as  is  the  /3-imidazolyla2thylamin  isolated  by  Barger  and 
Walpole  from  putrid  meat,  is  shown  by  the  facts  that  it  may 
be  prepared  from  the  gland  during  life,  and  that  its  amount 
in  the  blood  of  the  supra-renal  vein  may  be  increased  by 
stimulation  of  the  nerves  going  to  the  glands. 

The  adrenalin  formed  by  the  chromaffin  tissues,  along 
with  the  iodothyreoglobulin  produced  in  the  thyroid,  are  the 
only  definite  internal  secretions  which  have  as  yet  been 
isolated.  Adrenalin  is  essentially  a  stimulator  or  activator, 
hence  the  term  hormone  may  properly  be  applied  to  it. 
But,  unfortunately,  this  term  has  come  to  be  applied  to  all 
internal  secretions,  whether  they  excite  or  depress,  so  that  its 
use  is  apt  to  be  misleading. 
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Adrenalin  has  not  only  been  isolated  from  the  medulla 
supra-renalis,  but  it,  and  some  of  its  congeners,  have  been 
prepared  synthetically. 

Its  presence  is  readily  recognized  not  only  by  the  physio- 
logical tests  which  will  later  be  referred  to,  but  by  various 
chemical  reactions  depending  upon  the  ease  with  which  it  is 
oxidized.  A  solution  of  adrenalin  upon  standing  exposed  to 
air  rapidly  takes  on  a  red  colour,  and  loses  its  activity.  The 
change  may  be  hastened  by  the  addition  of  chlorine  water. 

The  most  delicate  chemical  test  yet  devised  is  that  of 
Folin,  Cannon,  and  Denis.  It  depends  on  the  fact  that 
adrenalin  strikes  a  blue  colour  with  phosphotungstic  and 
phosphoric  acids  and  sodium  carbonate ;  and  that  the  depth 
of  the  colour  may  be  compared  with  that  of  a  standard 
colour  struck  by  the  same  reagents  with  uric  acid.  By  this 
method  as  little  as  i  in  3,000,000  of  adrenalin  may  be  detected. 
The  quantitative  accuracy  of  the  test  has  been  proved  by 
comparison  with  physiological  tests. 

Adrenalin  is  a  specific  product  of  chromaffin  cells,  and 
these  are  essentially  cells  of  the  abdomino-thoracic  or  true 
sympathetic.  When  injected  into  the  blood-vessels,  it  stimu- 
lates the  terminations  of  these  particular  fibres  in  visceral 
muscle  and  in  glands,  and  it  acts  on  these  terminations  alone. 

Its  most  striking  and  manifest  action  is  upon  the  vascular 
system.  Stimulation  of  the  true  sympathetic  fibres  generally 
causes  constriction  of  the  arterioles  and  augmentation  of  the 
heart.  These  conditions  are  produced  by  the  intravenous 
injection  of  even  very  small  doses  of  adrenalin— as  little  as 
0-005  mg.  per  kilo  of  body  weight,  iu  a  dog  or  cat,  being 
sufficient  to  raise  the  arterial  blood  pressure.  But,  while 
stimulation  of  the  abdomino-thoracic  nerve  causes  constriction 
of  most  of  the  arterioles,  the  result  is  by  no  means  uniform 
throughout  the  vascular  system.  It  is  most  marked  in  the 
abdominal  vessels  ;  it  is  hardly  manifest  on  the  vessels  of 
the  lungs  and  cranial  cavit)-.  In  the  coronary  arteries  in  the 
wall  of  the  heart  an  actual  dilatation  is  produced.  And  so  it 
is  with  adrenalin.  Its  action  is  most  marked  on  the  abdominal 
vessels,  only  slightly  manifest  in  the  pulmonary  and  intra- 
cranial vessels,  while  in  the  coronary  arterioles  it  causes  a 
dilatation. 

H   2 
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This  marked  action  on  the  abdominal  vessels  may  lead  to 
an  increased  flow  of  blood  to  the  limbs,  and  to  an  actual 
increase  in  their  volume  ;  it  always  leads  to  a  congestion  of 
the  vessels  of  the  lungs  and  of  the  cranial  cavity. 

This  action  on  the  vessels  is  most  readily  produced  by 
intravenous  injection.  To  produce  it  by  hypodermic  injection, 
very  large  doses  are  necessary.  Intra-muscular  injection  may 
cause  it  fairly  readily,  apparently  because  blood-vessels  have 
been  lacerated.  It  is  a  question  of  rate  of  absorption,  and 
since  this  varies  so  much,  the  use  of  adrenalin  by  subcutaneous 
and  intra-muscular  injection  is  uncertain,  and  may  even  be 
dangerous.  Administered  by  the  mouth,  it  has  no  general 
effect. 

But,  vrhile  the  doses  usually  injected  in  physiological 
experiments  cause  constriction  of  arterioles  and  a  rise  of 
arterial  pressure,  Hoskins  and  McClure  have  shown  that  ver)' 
small  doses  cause  a  dilatation  and  a  fiill  of  pressure.  Des- 
bouis  and  Langlois  have  found  that,  in  the  pulmonary 
vessels,  large  doses  cause  constriction  and  small  doses 
dilatation. 

Oliver  and  Scbafer  showed,  by  perfusing  the  limb  ol  an 
animal  separated  from  the  central  nervous  system,  that  the 
action  on  the  arterioles  is  a  peripheral  one.  The  question 
of  how  it  acts  on  these  vessels  has  to  be  considered.  Does 
it  act  upon  the  muscle  fibres  or  upon  the  terminations  of 
the  nerves  in  them  ? 

In  answering  this  question,  pharmacological  methods  have 
proved  of  use.  Dixon  found  that  adrenalin  no  longer  acts 
after  large  doses  of  apocodeine,  while  barium  still  constricts 
the  arterioles.  The  conclusion  seems  to  be  that  barium  must 
act  upon  something  peripheral  to  that  upon  which  apocodeine 
and  adrenalin  act— namely  upon  the  muscle  fibre,  and  that 
the  two  former  must  therefore  act  upon  something  either  in 
the  nerve  or  between  the  nerve  and  the  muscle.  On  the 
other  hand,  Cathcart  and  Clark  find  that  nicotine  decreases 
or  abolishes  the  action  of  barium,  but  does  not  decrease  or 
abolish  that  of  adrenalin. 

It  must  be  confessed  that  nothing  is  more  difficult  than 
to  draw  satisfactory  conclusions  from  the  antagonistic  action 
of  drugs.     As   Magnus   so   well   points   out,   the  element   of 
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dosage  is  of  much  importance,  the  action  of  large  doses  being 
often  the  reverse  of  that  of  small  doses.  Again,  antagonism  in 
one  locality  does  not  imply  a  universal  antagonism.  Thus, 
Cushney  has  shown  that  atropine  prevents  the  action  of  pilo- 
carpine on  the  uterus,  but  has  no  effect  on  the  result  of 
stimulation  of  the  hypogastric  nerves,  or  on  the  action  of 
adrenalin.  In  other  situations,  such  as  the  salivary  glands,  it 
blocks  these  actions. 

In  considering  the  exact  seat  of  action  of  adrenalin,  physio- 
logists have  perhaps  too  much  ignored  the  terminal  ganglia 
which,  in  the  case  of  the  intestine  at  least,  have  such  important 
functions.  These  ganglia  are  certainly  present  in  many  other 
situations.  The  investigations  of  Pollock  upon  the  iris  tend 
to  show  that  the  terminal  ganglia  persist  after  section  of  the 
nerves  to  the  structure.  The  so-called  denervation,  produced 
by  this  section,  leads  to  an  increased  sensibility  of  the  structure 
to  adrenalin  whicn  may  be  correlated  with  the  iircontrolled 
action  of  these  peripheral  neurons. 

The  evidence  afforded  by  the  action  of  ergotoxin  seems  to 
indicate  that  adrenalin  stimulates  the  endings  of  both  aug- 
mentor  and  iniiibitory  nerves  or  the  structure  upon  which 
each  of  these  acts.  Large  doses  of  ergotoxin  prevent  stimula- 
tion of  sympathetic  nerves  from  producing  their  augmentor 
effect,  but  when  inhibitorj'  fibres  are  present,  allow  these  to 
act.  Adrenalin,  administered  after  ergotoxin,  produces  inhi- 
bitory effects,  when  an  inhibitory  mechanism  is  present.  Thus 
the  conclusion  is  reached  that  it  acts  both  upon  augmentor 
and  upon  inhibitory  endings. 

The  action  of  adrenalin  on  the  termination  of  the  aug- 
mentor nerves  of  the  heart  is  masked  by  the  action  of  the 
vagus.  As  the  arterial  blood-pressure  rises,  a  reflex  inhibition 
of  the  heart  is  brought  about  through  the  vagi.  Only  after 
these  nerves  have  been  cut,  or  thrown  out  of  action  by 
atropine,  does  adrenalin  produce  acceleration  and  augmentation 
of  the  heart.  Dixon  finds  that  large  doses  of  apocodeine 
prevent  stimulation  of  the  augmentor  nerves  from  actmg  on  the 
heart,  and  also  abolish  the  action  of  adrenalin,  indicating  that 
here  too  adrenalin  acts  on  the  special  nerve  terminations. 

The  law  that  adrenalin  acts  by  stimulating  the  endings 
of   the    true    sympathetic    nerves    is    universal.     It   was   fiist 
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definitely  formulated  by  Elliot,  and  it  may  be  called  Elliot's 
Law. 

In  the  eye,  stimulation  of  the  sympathetic  in  the  neck 
causes  dilatation  of  the  pupil,  retraction  of  the  nictitating  mem- 
brane of  lower  animals  and  opening  of  the  eyelids  by  the  non- 
striped  muscle  fibres  in  them.  All  these  effects  are  produced 
by  adrenahn.  The  action  on  the  pupil  becomes  more  manifest, 
if  the  superior  cervical  ganglion  has  previously  been  excised. 
This  appears  to  leave  the  peripheral  mechanism  more  sensitive. 
In  this  condition  the  mere  instillation  of  adrenalin  into  the 
conjunctival  sac  dilates  the  pupil.  The  same  thing  has  been 
described  by  Lowi  as  occurring  in  dogs  when  diabetes  is  induced 
by  removal  of  the  pancreas,  and  in  some  cases  of  diabetes  in 
man.  The  conclusion  has  been  drawn  that  the  internal 
secretion  of  the  pancreas  exercises  a  checking  effect  upon  the 
terminations  of  the  abdominothoracic  sympathetic — a  theory 
which,  as  will  presently  be  shown,  has  been  applied  to  the 
regulation  of  the  supply  of  sugar  to  the  body. 

The  same  increased  susceptibility  of  the  pupil  to  adrenalin 
has  been  observed  in  cases  of  Graves's  disease.  Possibly  this 
is  due  to  an  activation  of  the  endings  of  the  nerve  by  the 
internal  secretion  of  the  thyroid.  It  may,  however,  be  cor- 
related with  an  increased  amount  of  adrenalin  in  the  blood, 
which  has  been  described  by  some  investigators  in  this 
disease  ;  or,  both  elements  may  be  involved. 

On  the  muscles  of  the  alimentary  canal,  in  the  doses 
usually  administered  in  experimental  work,  adrenalin  produces 
the  effect  of  stimulation  of  the  true  sympathetic  ;  it  inhibits 
peristalsis,  and  stimulates  the  sphincters  to  contract.  This 
result  is  produced  by  doses  insufficient  to  cause  a  rise  in  the 
blood-pressure.  Hoskin  and  McClure  have  shown  that  in 
very  small  doses  it  actually  increases  peristalsis. 

Its  action  on  the  bladder  is  of  special  interest,  since  the 
innervation  of  this  viscus  is  different  in  different  animals. 
The  bladder  of  the  cat  is  relaxed  by  stimulation  of  the 
hypogastric  nerves,  while  the  bladder  of  the  ferret  is  made 
to  contract.  Adrenalin  causes  relaxation  in  the  former, 
contraction  in  the  latter. 

Adrenalin  generally  causes  a  very  marked  increase  in 
uterine  contraction.     But  the  result  varies  with  the  condition 
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of  the  organ,  and  sometimes  in  the  virgin  uterus  tlie  usual 
dose  causes  relaxation.  Stewart's  observations  seem  to  show 
that,  while  small  doses  increase  the  contractions,  large  doses 
may  decrease  them.  These  difi'erences  are  probably  due  to 
the  respective  condition  of  the  augmentor  and  inhibitory 
nerve  endings  in  the  organ  at  different  times. 

Adrenalin,  at  least  in  large  doses,  acts  as  a  stimulant  to 
the  glands  supplied  with  fibres  from  the  true  sympathetic. 
This  is  well  seen  in  the  salivary  glands,  and  it  has  been 
observed  as  well  in  the  glands  of  the  stomach. 

On  the  kidney,  the  effect  in  constricting  the  vessels  leads 
to  a  fall  in  the  secretion  of  urine.  But  this  is  followed  by 
a  marked  dilatation  of  the  arterioles,  and  by  a  diuresis  which 
may  be  entirely  due  to  the  vascular  condition  or  may  be  in 
part  determined  by  a  stimulation  of  secretory  activity. 

The  sweat  glands,  which  are  supplied  by  the  true  sym- 
pathetic nerves,  cire  not  manifestly  stimulated  by  adrenalin. 
This  is  either  a  divergence  from  the  general  law,  or  is  due  to 
the  contracted  condition  of  the  blood-vessels,  preventing  the 
manifestation  of  the  secretory  activity. 

Xot  the  least  interesting  effect  of  the  administration  of 
adrenalin  is  the  appearance  of  sugar  in  the  urine  (glycosuria) 
due  to  an  increase  in  the  amount  in  the  blood  (glycsemia). 
This  is  most  readily  produced  by  subcutaneous  or  by  intra- 
peritoneal injection.  It  may  also  be  caused  by  slowly  injecting 
a  weak  solution  into  a  vein.  Herter  and  Wakeman  stated 
that  it  is  most  marked  when  the  adrenalin  is  applied  to  the 
pancreas,  and  they  thought  it  was  due  to  a  toxic  action, 
preventing  the  formation  of  the  internal  secretion  of  that 
organ,  which  keeps  in  check  the  mobilization  of  sugar  in 
the  liver.  But  I  have  found  that  the  effect  is  produced  in  the 
bird  after  the  removal  of  the  pancreas,  while  Doyen,  Morel, 
and  Kareff  find  that  adrenalin  increases  the  glycosuria  in  a 
depancreatized  dog.  Its  action  is,  therefore,  not  upon  the 
pancreas. 

The  liver  is  the  great  store-house  of  carbohydrates  in 
the  body.  In  it  there  is  a  rich  plexus  of  nerves,  formed 
by  migration  of  neurons  from  the  gut  wall,  being  thus  an 
extension  of  the  splanchnic  nerves.  Stimulation  of  these  fibres 
causes  an  increased  conversion  of  glycogen  to  glucose,  as  was 
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first  shown  by  the  brothers  Cavazzani,  and  more  recently 
by  McLeod  and  Pearce.  Starkenstein  has  further  shown  that 
stimulation  of  the  central  end  of  the  vagus  causes  glycosuria, 
even  after  removal  of  the  supra-renals.  The  evidence  thus 
seems  conclusive  that  the  liver  is  supplied  by  true  sym- 
pathetic fibres,  and  that  stimulation  of  these,  either  direct 
or  reflex,  causes  the  mobilization  of  sugar. 

The  general  applicability  of  Elliot's  Law  of  the  mode  of 
action  of  adrenalin  renders  it  probable  that  it  stimulates  these 
endings  in  the  liver,  and  thus  induces  the  increased  output  of 
sugar.  But  while  the  administration  of  adrenalin  in  large  doses 
thus  directly  stimulates  these  nerve  terminations,  the  question, 
of  whether  the  glycosuria  which  may  be  induced  by  such  pro- 
cedures as  the  puncture  of  the  floor  of  the  fourth  ventricle 
of  the  brain  is  simply  due  to  an  increased  amount  of  adrenalin 
in  the  blood  acting  in  this  way,  must  be  considered.  Un- 
doubtedly, puncture  does  not  produce  glycosuria  after  removal 
of  the  supra-renals.  This  seems  to  show  that  the  presence 
of  adrenalin  is  essential.  But  McLeod  and  Pearce  found 
that  stimulation  of  the  splanchnic  nerve  did  not  generally 
cause  glycosuria,  if  the  plexus  of  nerves  going  to  the  liver 
is  cut. 

Further,  Trendelenburg  finds  that  the  amount  of  adrenalin 
in  the  blood  after  diabetic  puncture  is  not  sufficient  to  produce 
glycosuria.  It  would  seem  that,  in  the  glycosuria  produced 
by  such  nervous  lesions  as  puncture,  two  elements  are  involved 
— first,  the  presence  of  adrenalin,  and  second  the  stimulation 
of  the  hepatic  nerves  ;  that,  in  fact,  the  adrenalin  simply 
activates  the  terminations  of  the  nerve,  so  that  ihey  respond 
more  readily. 

This  conception  of  the  part  played  by  adrenalin  in  the 
onset  of  glycosuria  leads  to  the  consideration  of  the  significance 
of  the  presence  of  adrenalin  in  the  blood,  and  of  its  constant 
production  in  chromaffin  tissue.  Does  it  exercise  a  constant 
stimulating  action  on  all  the  terminations  of  the  abdomino- 
thoracic sympathetic  ?  Does  it  play  a  part  in  maintaining 
the  arterial  blood-pressure  ?  The  consideration  of  what  we 
know  of  its  mode  of  action,  when  administered  in  large  doses, 
seems  to  negative  such  an  idea.  It  inhibits  the  gut  in  smaller 
doses  than  are  required  to  constrict  the  arterioles  ;  hence,  we 
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cannot  suppose  that,  in  the  small  amount  normally  present 
in  the  blood,  it  can  have  any  tonic  constrictor  effect  upon 
the  blood-vessels. 

The  evidence  seems  rather  to  point  to  the  store  of 
adrenalin  present  in  the  chromaffin  tissue  being  available  to 
activate  the  terminations  of  the  nerves,  so  that,  when  any  of 
the  various  groups  of  these  nerves,  which  constitute  the  abdo- 
mino-thoracic  sympathetic  system,  is  throv.n  into  action,  a 
response  may  more  readily  be  produced.  It  is  of  course  quite 
possible  that,  when  large  quantities  of  adrenalin  are  poured 
from  the  chromaffin  tissue,  the  direct  stimulating  action, 
observed  when  large  doses  are  administered,  may  be  induced. 

Such  a  conception  of  the  part  played  by  adrenalin  explains, 
too,  the  reason  of  the  direct  control  by  the  nervous 
system  of  the  output  from  the  medulla  supra-renalis.  Dreyer 
and  Tscheboksaroff  found  that  stimulation  of  the  splanchnic 
nerve  increases  its  amount  in  the  blood  of  the  supra-renal 
vein.  Cannon  and  De  la  Paz  showed  that,  in  the  cat,  fright 
caused  an  increase  in  the  blood  of  that  vein,  and  Elliot,  more 
recently,  was  able  to  show  that  a  condition  with  physical 
manifestations  similar  to  those  shown  in  "  fright,"  which  are 
produced  in  cats  by  such  drugs  as  morphine,  decreases  the 
amount  of  adrenalin  in  the  medulla  supra-renalis,  and  that 
section  of  the  splanchnic  nerves  prevents  this.  He  also  found 
that  stimulation  of  the  central  end  of  such  a  nerve  as  the 
sciatic,  and  direct  injury  to  the  brain,  acted  in  the  same  way. 

Any  stimulus  which  produces  a  protective  reaction  of  the 
organism,  be  it  of  fright  or  flight,  thus  seems  to  induce  an 
increased  outpouring  of  adrenalin.  To  render  such  protective 
reactions  most  prompt  and  efficient,  a  rise  of  arterial  blood 
pressure,  a  checking  in  the  activity  of  the  abdominal  viscera, 
and— if  the  effort  is  sustained— an  outpouring  of  sugar,  which 
is  the  great  source  of  muscular  energy,  are  of  advantage.  By 
the  activation  of  the  nerve  terminations  by  adrenalin,  these 
are  secured  with  the  smallest  possible  divergence  of  nerve 
energy  from  the  systemic  muscular  system  to  the  abdomino- 
thoracic ner^'es. 

An  article  on  the  chromaffin  tissue  would  be  incomplete 
without  some  reference  to  the  possible  relationship  of  the 
medulla  supra-renalis  with  Addison's  disease.     But,  since  the 
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pathological  changes  in  the  supra-renals,  which  are  the  basis 
of  this  disease,  probably  always  affect  both  cortex  and 
medulla,  it  is  impossible  to  say  which  of  the  symptoms  are 
due  to  implication  of  one  tissue,  and  which  to  the  other.  In 
all  probability,  the  low  blood-pressure  and  the  visceral 
disturbances  must  be  associated  with  interference  with  the 
supply  of  adrenalin,  which  may  lead  to  a  less  ready  response 
of  the  blood-vessels  to  the  action  of  the  vaso-constrictor 
nerves,  while  the  general  muscular  weakness  is  probably  related 
to  the  implication  of  the  cortex. 
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Clinical  knowledge  with  regard  to  pathological  conditions  of 
the  adrenal  glands,  has,  unfortunately,  not  yet  been  joined  to  the 
facts  established  by  physiological  research  with  such  happy 
completeness  as  to  give  that  reward  which  all  workers  ardently 
desire,  the  power  to  control  and  check  disease.  Sooner  or 
later  the  gift  will  come.  But,  in  the  meantime,  the  story  of 
what  has  already  been  ascertained  is  to  the  physiologist  of 
intense  interest.  It  shows  to  him  a  new  type  of  interaction 
in  the  body,  in  which  the  power  of  a  special  department  of  the 
nervous  system  is  supported  by,  and,  indeed,  depends  entirely 
for  its  continuance  on,  the  secretion  of  a  mass  of  cells  which 
appear  to  belong  to  the  system  of  the  ductless  glands.  That 
conception  may  later  prove  to  be  one  of  wide-reaching  appli- 
cation. It  may  be  a  master-key  to  unlock  the  dark  chambers 
of  other  parts  of  the  great  nervous  system  of  our  bodies,  and 
reveal  in  their  intricate  machinerj-  as  well  the  constant  need  for 
some  energizing  substance,  supplied  from  a  cellular  secretion 
which  wards  off  neurasthenic  failure. 

In  addition  to  this  definite  and  certain  relationship,  there 
arise  half-solved  problems  of  the  meaning  of  the  cortex  of  the 
gland,  and  its  curious  relationship  to  the  other  ductless  glands 
and  to  the  sexual  development  of  the  body.  Much  is  still 
unknoi^Ti.  The  investigators  of  this  new  country  are  still 
moving  forward  independently  along  the  tracks  of  physiology, 
patholog)',  and  clinical  observation,  so  that  it  is  as  yet  impos- 
sible to  chart  their  discoveries  entirely  on  the  map  of  clinical 
medicine.  Each  must  for  the  present  be  described  separately, 
and  it  will  rest  with  some  later  writer  in  The  Practitioner 
to  give  the  whole  connected  tale. 

PHYSIOLOGY    AND    MORPHOLOGY. 

The  adrenal   gland   is  built   up   of  two   entirely   different 
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tissues.  Its  medulla  is  composed  ot  semifluid  cells,  that  lie 
embedded  in  a  rich  venous  plexus.  These  cells  secrete 
adrenalin,  and  when  heavily  loaded  with  this  substance  they 
take  a  yellow  brown  stain  with  chromate  salts,  from  which 
they  have  acquired  the  name  of  chromaffine  cells.  Variations 
in  their  activity  are  indicated  by  the  depth  of  the  chromaffine 
tint. 

Surrounding  them  is  the  mass  of  cortical  cells,  firmer,  and 
loaded  with  a  peculiar  fatty  substance,  a  doubl}'  refractive 
lipoid  which  is  their  special  secretory  product.  In  addition 
to  this  is  a  brownish  pigment  material,  which  appears  to  an 
enormous  extent  in  the  guinea  pig,  but  which  apparently  has 
nothing  to  do  with  the  pigmentation  of  Addison's  disease. 
The  cortex  forms  in  man  at  least  90  per  cent,  of  the  entire 
bulk  of  the  gland,  and  it  is  the  enlargement  of  the  cortex 
which  characterizes  the  adrenal  glands  of  the  higher  animals. 

An  interesting  fact  in  relation  to  this  is,  that  in  man  the 
adrenal  gland,  up  to  birth,  is  relatively  much  larger  than  that 
of  all  other  animals,  and  this  enlargement  is  entirely  due  to 
an  overgrowth  of  the  cortex.  But  in  the  case  of  an  encephalic 
foetus,  in  which  the  body  is  perfectly  formed,  and  the  cerebral 
hemispheres  alone  are  missing,  then  the  overgrowth  of  the 
cortex  also  fails,  and  the  glands  are  of  a  size  entirely  com- 
parable with  that  found  in  the  animals  whose  brains  are  so 
much  inferior  to  that  of  man.  This  is  the  only  fact  which 
directly  suggests  that  the  cortex  has  anything  to  do  with  the 
nervous  system. 

The  medulla,  on  the  other  hand,  has  very  close  nervous 
relations,  with  though  a  specially  limited  group,  the  nerves  of 
the  sympathetic  system.  This  latter  is  that  division  of  the 
visceral  (autonomic)  nervous  system  which  originates  — as  was 
first  shown  by  the  brilliant  researches  of  Dr.  W.  H.  Gaskell, 
whose  recent  di^ath  English  physiology  now  deplores— between 
the  fore  and  hind  limb  plexuses,  and  supplies  the  vasomotor 
nerves  and  the  inhibitory  nerves  of  the  intestine.  Adrenalin 
has  the  remarkable  power  of  stimulating  only  that  plain  muscle 
in  the  body  which  is  supplied  by  sympathetic  nerves,  and  the 
reaction  produced  by  it  is  always  identical  with  that  caused 
by  electrical  stimulation  of  the  nerves.  The  chemical  sub- 
stance   circulating   in   the    blood   evokes    exactly    the    same 
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response  as  does  the  nervous  impulse.  Each  reinforces  the 
other. 

Further,  it  has  been  proved  that  the  excretion  of  adrenah'n 
into  the  blood  stream  is  controlled  directly  by  the  splanchnic 
sympathetic  nerves.'  Any  reflex  or  effort,  whether  it  be  in 
pain,  fright,  or  quick,  forced  movement,  discharges  through 
these  nerves  a  smaller  or  greater  amount  of  adrenalin. 
Hurrying  round  in  the  current  of  the  blood,  this  quickens  the 
heart,  constricts  the  blood  vessels,  and  may  even,  as  Cannon 
suggests,  liberate  sugar  from  the  liver,  and  supply  to  the 
skeletal  muscles  a  fuller  amount  of  the  food  that  they  need  in 
the  stress  of  harder  mechanical  work. 

Years  before  this  was  discovered,  it  had  been  shown  by  the 
morphologists  that  the  adrenalin  cell  of  the  medulla  is  derived 
from  the  same  tissue,  morphologically,  as  the  sympathetic 
ganglion  cells.  From  this  it  follows,  that  the  adrenalin  cells 
and  the  ganglion  cells  are  closely  related  stations  on  the 
great  sympathetic  highway  from  the  central  nervous  system 
to  the  blood  vessels.  The  adrenalin  cell  is  essentially  a  part 
of  this  nervous  system,  and  in  reality  not  a  peripheral  gland 
cell  at  all.  But  it  must  uot  be  concluded  that  its  action  lies 
in  aiding  the  nerves  directly.  All  the  nerves  of  the  sympa- 
thetic group  can  be  removed  from  a  cat,-  and  yet  the  animal 
will  live  and  maintain  a  fairly  satisfactory  blood-pressure. 

Removal  of  the  adrenals  alone  causes  death  inevitably ; 
for  the  muscle  of  the  heart  and  blood  vessels  then  loses  its 
tone,  and  the  blood-pressure  falls  lower  and  lower  until  at 
last  the  pulse  ceases  to  beat.  In  a  cat  dying  after  excision  of 
the  glands,  stimulation  of  the  splanchnic  nerves  causes  no  rise 
of  blood  pressure.  That,  however,  does  not  indicate  a 
paralysis  of  the  nerves  as  such.  The  fault  is  in  the  muscle 
itself,  w^hich  can  no  longer  contract  even  when  stimulated 
directly  by  pituitary  extract  or  other  drugs.  Only  adrenalin 
can  then  evoke  from  it  a  rise  in  blood  pressure ;  to  all  other 
stimuli,  it  is  dumb.  The  other  muscles  and  nerves  of  the  body 
do  not  show  a  similar  atonic  paralysis. 

From  this,  the  deduction  is  clear.  The  adrenal  glands, 
whether  medulla  alone  or  cortex  and  medulla,  are  concerned 

•  Cf.  Elliott:  Journal  c/  Physiology,  igii,  XLIV.,  p.  376. 
=  Elliott :  Brit.  Med.  Jotirn.,  July  ij,  1905. 


126  THE  PRACTITIONER. 

in  maintaining  the  steady  tone  of  all  muscles  innervated  by 
sympathetic  nerves.  They  are  responsible  day  by  day  for 
the  upholding  touch  that  maintains  the  driving  power  of 
the  pulsating  current  of  blood  by  which  we  live.  The  nervous 
impulses,  which  play  upon  these  muscles,  merely  serve  to 
change  the  tension  up  and  down,  here  and  there,  where 
special  circumstances  require  more  delicate  adjustments  to 
local  and  peculiar  needs  of  the  body. 

Cortex.— The  cortex  is  neither  controlled  by  nerves  nor 
morphologically  related  to  them.  Its  cells  are  derived  from 
a  mass  of  tissue  close  to  the  kidney,  in  the  neighbourhood 
where  the  sex-gland  arises.  As  the  latter,  testis  or  ovary, 
descends  to  the  pelvis  it  carries  with  it  buds  from  this  mass, 
which  may  be  scattered  along  the  line  of  descent  and  form 
accessory  cortical  adrenals  along  the  spermatic  veins.  There 
is  reason  to  believe  that  others  are  embedded  in  the 
sex-gland  itself,  giving  rise  to  the  lutein  cells  of  the  ovary 
or  to  the  interstitial  cells  of  the  testis.  By  the  latter  cells 
are  determined  the  sexual  characteristics  of  the  individual. 

The  cortical  cells  of  the  adrenals  belong,  morphologically, 
to  a  group  of  glandular  organs,  which  are  not  in  any  way 
related  to  the  nervous  system,  like  the  medulla  of  the  adrenals, 
but  are  concerned  in  supplying  some  secretion  which  influences 
the  growth  and  the  reproductive  powers  of  the  animal.  The 
thyroid  and  pituitary  are  probably  members  of  the  same 
ductless  gland  group  placed  at  a  higher  segmental  level. 

So  morphology  gives  the  hint  that  the  cortex  may  have 
some  function  of  this  nature :  and,  as  wfll  be  seen  later, 
there  is  certain  and  definite  proof  in  clinical  medicine  of  the 
existence  of  that  mysterious  power  in  occasional  hypertrophic 
tumours  of  the  adrenal  cortex.  Normally,  however,  the  cortex 
does  not  seem  to  be  concerned  with  these  matters.  Its  cells 
are  loaded  in  health  with  a  fatty  substance,  built  up  chiefly 
upon  a  basis  of  cholesterin.  This  substance  may  be  supplied 
to  help  the  medulla  to  manufacture  adrenalin,  or  it  may  have 
some  entirely  different  function.  It  is  not  reduced  in  states  of 
bodily  starvation,  even  though  the  fat  of  the  body  elsewhere 
completely  vanish.  It  disappears  with  great  rapidity  in  all 
acute  septic  fevers,  and  frequently  too  as  the  result  of  severe 
haemorrhage  or  fatal  anaemias.  It  is  often  present  to  an 
excessive  degree  in  advanced  athero-sclerosis. 
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Recent  work  abroad  has  sought  to  correlate  these  changes 
in  the  cortical  lipoid  with  those  of  the  percentage  of  choles- 
terin  in  the  blood.  They  do  run  closely  parallel  to  one 
another.  Although  the  question  has  not  yet  been  analysed  fully, 
the  balance  of  evidence  is  in  favour  of  the  view  that  the 
adrenal  cortex  does  not  excrete  cholesterin  bodies  into  the 
blood,  and  so  maintain  this  parallel  rise  and  fall.  It  is  more 
probable  that  the  current  runs  in  the  other  direction,  that  the 
cortical  cells  abstract  the  cholesterin  from  the  circulation  and 
use  it  for  the  higher  metabolic  purposes  which  that  gland  can 
alone  achieve.  The  nature  of  these  purposes  is  simply 
unknown.  We  may  hope  that  more  light  will  soon  be  thrown 
upon  it  from  the  work  that  has  been  initiated  in  the  last  two 
or  three  years  on  the  entire  cycle  of  cholesterin  in  the  body, 
with  its  pathological  perversion  in  atheroma,  and  in  the 
formation  of  gall  stones.' 

aodison's  disease. 

Of  this,  the  characteristic  clinical  features  are  the  coldness, 
the  flabby  atony  and  weakness  of  the  muscles,  and  the  low 
blood-pressure.  Pigmentation  alone  is  never  sufficient  for  the 
diagnosis,  and  the  chief  value  of  the  pigmentation  in  a  patient 
is  that  it  serves  to  call  attention  to  the  need  of  considering 
the  possibility  of  Addison's  disease  in  the  diagnosis  of  his 
case.  The  disease  usually  runs  a  rapid  course  in  a  few  months, 
but  it  may,  apart  from  special  treatment,  be  checked  even 
after  the  appearance  of  severe  symptoms,  and  the  patient 
may  regain  sufficient  \ngour  to  resume  physical  work  for 
some  3'ears. 

Soldier,  discharged  from  array  in  190J  with  debility  aad  Addison's 
disease.  Uatil  1906,  he  remained  an  invalid  with  weakness  and  well 
marked  pigmentation  of  hands  and  tongue.  From  1907  to  1913,  he  worked 
at  the  Tower  of  London,  cleaning  rifles  and  even  lifting  heavy  chests. 
He  died  in  the  spring  of  1914,  a  typical  case  of  Addison's  together  with 
spreading  pulmonary  tuberculosis.  The  adrenals  were  extremely  atrophic 
and  fibrosed,  with  only  a  few  caseous  areas.  No  accessories  could  be  found. 
The  thymus  was  enlarged,  the  thyroid  small,  and  the  pituitary  was  smaller 
than  normal  ( •  35  gm.). 

All  the  symptoms,  except  the  pigmentation,  can  be 
explained  by  the  cardio-vascular  atony  and  the  paralysis  of 

'  Cf.  the  review  by  McNee:  Quart.  Joum.  Medicine,  Oxford,  1913-14,  p.  231. 
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the  sympathetic  nerves.  The  muscular  weakness  results  from 
the  poor  circulation  and  impaired  nutrition  of  the  bloodless 
muscles.  (Edema  does  not  appear,  because  there  is  no  obstruc- 
tion on  the  venous  side  and  the  arterial  pressure  is  so  low. 
The  tendency  to  vomiting  and  diarrhoea  is  probably  due  to  an 
uncontrolled  action  of  the  vagus  and  other  ner\'es  in  the 
failure  of  the  sympathetic  inhibitors.  The  heart-beat  is 
extremely  feeble,  and  therein  lies  the  danger  of  sudden  death. 
Any  exertion  or  abrupt  strain  must  be  guarded  against  with 
sedulous  care,  lest  it  overtax  the  weakened  heart.  Warmth, 
complete  rest,  with  light,  nourishing  foods,  provide  the  chief 
means  of  treatment.  The  writer  has  used  atropine  for  the 
vomiiing,  on  the  view  that  the  sickness  is  caused  by  over- 
activity of  the  vagus,  but  no  manifest  good  resulted. 

Neither  with  animal  experiments  nor  in  man,  has  treatment 
with  adrenalin  been  proved  to  be  of  value  in  prolonging  life. 
I  have  used  hypodermic  and  intravenous  injections,  of  adre- 
nalin without  obvious  benefit.  Still,  the  substance  is  worth 
a  trial.  For  hypodermic  injection,  the  ordinary  adrenalin 
chloride  cannot  be  used  for  long,  since  its  acidity  tends  to 
cause  irritation  at  the  site  of  injection.  A  freshly-made 
solution  of  adrenalin  borate  may  be  employed  in  doses  of  i  cc. 
of  I / 1, 000  daily.  The  total  amount  of  adrenalin  in  the  two 
glands  of  a  man  is  about  8  to  lo  mgm.,  that  is  the  equivalent 
of  150  minims  of  the  i/iooo  solution.  Probably,  there  is 
in  health  a  daily  consumption  of  from  50  to  100  minims, 
and  it  is  practically  impossible  to  supply  this  by  intravenous 
infusion. 

The  tuberculous  inflammation  destroys  the  cortex  of  the 
gland  as  completely  as  it  does  the  medulla.  Experiments 
have  not  proved  conclusively  whether  it  is  the  cortex  or  the 
medulla  that  is  essential  for  the  maintenance  of  life.  Everj' 
attempt,  therefore,  needs  to  be  made  to  find  out  whether 
some  other  extractive  of  the  gland  in  addition  to  adrenalin 
cannot  be  used  for  a  more  successful  treatment  of  Addison's 
disease.  Glycerme  extracts  of  an  entire  bovine  gland  given 
by  the  mouth  have  proved,  in  my  experience,  to  be  no 
better  than  adrenalin  itself.  But  it  should  be  noted  that 
it  has  been  claimed  that  cats  have  been  kept  alive  after  the 
extirpation    of   both    adrenals    by   the    daily    intraperitoneal 
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injection  of  cholesterin,  the  substance  which  forms  so  large 
a  percentage  of  the  lipoid  of  the  cortex.  According  to 
Grigaut's  analyses,  there  is  no  diminution  of  the  cholesterin 
in  the  blood  in  Addison's  disease,  so  that  such  treatment 
cannot  logically  be  justified.  Still  it  is  worth  atrial  in  man. 
The  cholesterin  may  be  given  by  the  mouth  as  a  4  per  cent, 
solution  in  olive  oil ;  a  gramme  daily  would  do  no  harm. 
Yolk  of  egg  and  boiled  brains  might  be  included  in  the 
dietary  on  account  of  their  high  cholesterin  content. 

In  the  last  three  cases  of  Addison's  disease  whicli  the 
writer  has  treated  with  hypodermic  injections  of  adrenalin, 
the  result  of  the  first  injection  in  each  instance  was  a  sharp 
rise  of  temperature,  by  two  or  three  degrees.  This  tempera- 
ture reaction  to  ij  min.  adrenalin  did  not  occur  in  other 
patients,  and  it  is  conceivable  that  further  enquiry  may  prove 
it  to  be  a  useful  test  for  Addison's  disease,  just  as  Gushing 
showed  that  defects  in  the  pituitary  gland  cause  the  body  to 
react  to  injections  of  pituitary  extract  by  rise  of  temperature. 

OTHER    EXHAUSTING    CONDITION'S. 

Since  the  adrenal  glands  play  such  a  leading  part  in  tlie 
maintenance,  day  by  day,  of  tlie  tone  of  the  heart  and  blood 
vessels,  it  is  probable  that  they  will  be  liable  to  acute  ex- 
haustion in  states  of  fever  and  heart-failure.  That  has  been 
proved  to  take  place.  Each  gland  of  a  healthy  adult  man 
weighs  from  4  to  5  gm.  Of  this  the  medulla  forms  about 
0-5  gm.,  and  it  yields  on  extraction  4  to  5  mgm.,  of  adrenalin, 
that  is  I  per  cent,  of  its  total  weight. 

I  have  published  a  series  of  measurements  of  the  adrenalin 
load  found  in  the  glands  of  patients  who  died  from  various 
diseases.'  In  acute  pneumonia,  the  gland  is  oedematous,  fatless, 
swollen  to  twice  its  usual  size,  and  the  adrenalin  load  is 
reduced  to  i  mgm.  With  other  fevers,  there  is  similar  or  less 
loss.  Complete  exhaustion  does  not  occur.  The  greatest 
loss  of  all  was  found  in  afebrile  cases  of  acute  cardiac  failure, 
such  as  the  rapid  and  fatal  dilatation  that  may  arise  in  mitral 
stenosis,  in  which  the  patient  with  only  too  clear  a  mind  feels 
with  helpless  anxiety  the  weakness  that  is  conquering  him, 
and  cannot  free  his  chest  from  the  heavy  sense  of  suffocation. 
Here    the    nervous    system    makes    every   effort   to   aid    the 

'  Quart.  Journ.  Medicine,  Oxford,  October,  1914. 
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labouring  heart.  Through  the  call  of  the  splanchnic  nerves, 
adrenalin  is  poured  out  into  the  circulation,  until  at  death  the 
glands  are  almost  completely  empty.  Their  exhaustion  is 
secondar)'  to  the  heart  failure. 

Precisely  the  same  is  the  case  with  the  fevers,  and  with 
the  fatal  form  of  diphtheria  that  is  associated  with  a  low  blood- 
pressure  and  haemorrhages.  In  all  these,  the  glands  are  not 
attacked  first  and  chiefl}'.  They  are  called  upon  to  aid  when 
the  infectious  diseases,  attacking  the  bod)'  from  different 
quarters,  pour  into  it  their  poisons,  and  excite  a  general 
defensive  reaction  with  fever,  hurry  of  the  heart,  and  so  on. 

We  have  long  recognized  the  danger  that  presses  nearer  in 
pneumonia  when  the  heart  fails,  and  when  the  vasomotor 
centre  loses  its  power  to  control  and  organize  the  defence. 
There  is  a  third  point  of  weakness,  in  the  adrenal  glands. 
The  first  two  can  be  supported,  by  digitalis,  or  by  strychnine. 
The  third,  which  is  more  vital  than  any,  we  do  not  yet  know 
how  to  assist.  And  the  worst  of  it  is  that  when  the  heart  and 
blood  vessels  are  weakened  by  the  loss  of  the  adrenal  secre- 
tion, their  tone  is  so  altered  that  they  can  no  longer  respond 
to  such  drugs  as  strychnine  or  pituitary,  which  would  incite 
them  to  fuller  activity,  if  they  were  in  a  more  normal  condition. 
Logically,  the  treatment  should  proceed  on  such  lines  as  are 
found  beneficial  in  Addison's  disease,  but  until  we  have  learned 
how  to  deal  with  that  condition  of  pure  failure  of  the  glands, 
it  seems  to  the  writer  unwise  to  attempt  to  treat  this  third 
factor  that  leads  to  heart-failure  in  infectious  diseases. 
Adrenalin  has  been  employed  in  diphtheria  and  in  pneumonia.' 
The  results  are  doubtful. 

Little  need  be  said  about  the  relationship  of  the  glands 
on  the  other  hand  to  states  of  high  blood-pressure  with 
atheroma  and  renal  disease.  French  workers  first  suggested 
an  overaction  of  the  adrenals  as  a  possible  cause  of  a  con- 
tinued high  blood-pressure.  They  have  abandoned  the  view, 
but  it  is  still  advocated  by  some  German  and  Austrian  patho- 
logists. As  a  matter  of  fact,  there  is  no  proof  at  all  of  either 
hypertrophy  of  the  medulla  or  increased  production  of 
adrenalin  in  these  states.  The  evidence  with  regard  to  this 
has  been  reviewed  by  the  writer,  in  a  paper  in   the  October 

Cf.  for  example,  Voigt :  Brit.  Med.  Journ.,  March  9,  1912. 
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number  of  the  Quarterly  Journal  of  Medicine.  But  many  of 
the  examples  of  high  blood-pressure  with  arterio-sclerosis  do 
show  an  hypertrophy  of  the  cortex,  the  cells  of  which  are 
abundantly  laden  with  fat  and  project  in  irregular  adenomata. 
In  all  probability,  there  is  here  some  causal  connection 
between  the  atheroma  and  the  enlargement  of  the  gland,  but 
its  exact  nature  remains  unknown,  and  the  uncertainty  would 
forbid  any  attempt  to  treat  the  disease  by  removal  of  one 
adrenal. 

Hemorrhage  into  the  adrenals  is  occasionally  seen  at  the 
boundarj'  zone  between  cortex  and  medulla.  That  which 
occurs  at  birth  in  asphyxia  is  of  no  special  interest.  Later 
in  life,  it  is  often  associated  with  thrombosis  in  the  main 
branches  of  the  central  vein,  and  the  writer  has  seen  it  in 
septicaemia,  in  death  from  burns,  in  haemorrhage  from  gastric 
ulcer,  and  especially  in  parenchymatous  nephritis.  No  special 
symptoms  are  produced.  In  one  case,  both  glands  were 
destroyed  by  large  haemorrhages  and  thromboses  about  two 
days  before  death  ;  yet  no  pain  was  complained  of. 

SURGICAL    TREATMENT. 

At  present  the  surgeon  is  only  asked  to  deal  with  tumours 
of  the  adrenal  glands.  The  simple  adenoma  causes  no  phe- 
nomena. It  is  only  recognized  post  mortem,  and  is  then 
not  infrequently  mistaken  for  caseating  tuberculosis.  Of  the 
malignant  growths,  the  cancer  from  the  medulla  and  the 
"hypernephroma,"  that  arises  either  in  the  gland  itself  or 
from  cortical  islets  in  the  kidney,  are  both  so  rapid  in  growth 
and  dissemination  that  their  eradication  is  generally  hopeless 
by  the  time  they  have  been  diagnosed.  Neither  cause  any 
features  that  may  be  ascribed  to  a  special  secretion,  and  they 
appear  merely  as  soft,  haemorrhagic  tumours. 

There  is,  however,  one  type  of  growth  from  the  cortex 
of  the  adrenal  which  develops  very  slowly  and  produces 
such  characteristic  changes  that  it  can  be  diagnosed  at  a 
time  when  there  is  some  possibility  of  a  successful  removal. 
These  cortical  overgrowths  cause  an  early  adolescence  and  sexual 
precocity,  which  is  the  verj''  opposite  of  the  juvenile  giant 
with  acromegaly.'     The  young  male  acquires  hairs  on  the  face 

Cj.  GKiin  :  Quart.  Journ.  Medicine,  January,  1912,  p.  157. 
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and  pubes  years  before  his  proper  time,  and  his  body  at  9  or 
10  years  becomes  that  of  a  diminutive  but  strongly  built 
man.  The  female,  curiously,  loses  the  characteristics  of  her 
sex,  the  menses  cease,  hair  grows  on  the  face,  and  her  body 
slowly  assumes  a  misculine  contour.  There  is  not  of  necessity 
any  corresponding  change  in  the  emotional  outlook  of  the 
individual. 

This  change  slowly  progresses  and  then — it  may  be  years 
later— a  painless  tumour  is  recognized  to  be  coming  forward 
and  inward  above  the  kidney  on  one  side  or  the  other.  Tiie 
growth  is  not  very  malignant  and  secondaries  are  late.  If 
the  condition  is  diagnosed  on  the  symptoms  before  the  tumour 
is  very  easily  palpable,  then  there  is  some  hope  that  it  may 
be  removed  successfully.  The  writer  has,  by  the  kindness  of 
Dr.  Gordon  Holmes,  seen  such  a  case  in  which  a  perfectly 
normal  young  woman  at  the  age  of  twenty  lost  her  menses,  as 
she  thought  afler  a  fright.  A  beard  commenced  to  grow,  and 
the  body  assumed  a  masculine  appearance.  Four  years  later, 
a  tumour  of  the  right  adrenal  gland  was  removed.  Time  has 
not  yet  allowed  of  the  development  in  this  case  of  the  hoped- 
for  result,  the  return  of  femaleness,  which  will  make  the  entire 
argument  faultlessly  complete. 

Man,  like  most  animals,  bears  the  removal  of  one  adrenal 
gland  without  any  ill  efTeccs.  The  gland  is  occasionally 
removed  by  surgical  misadventure  in  operations  on  diseased 
kidneys.  This  can  generally  be  avoided,  because  the  charac- 
teristic contour  of  the  gland  may  be  quite  well  recognized  by 
palpation,  as  it  lies  on  the  side  of  the  vertebral  column  above 
the  upper  pole  of  the  kidney.  Heavy  handling  of  the  gland, 
did  in  one  instance  that  came  under  the  writer's  notice,  cause 
its  complete  destruction  by  haemorrhage.  It  is  important  that 
surgeons  should  be  familiar  with  the  position  of  this  gland, 
and  avoid  injury  of  an  organ  that  is  of  such  vital  importance. 

THERAPEUTIC    USES    OF    ADRENALIN. 

These  need  a  separate  enumeration,  for  their  value  has 
been  established  by  clinical  observation  and,  like  so  many  of 
the  useful  facts  of  medicine,  docs  not  at  once  flow  from  the 
guiding  generalisations  of  pathology. 

The  artificially  synthesized  drug,  which  is  now  supplied  by 
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many  chemists,  provides  a  solution,  according  to  the  formula 
adrenalin  -lo,  chloroform  "50,  sodium  chloride  -90,  diluted 
hydrochloric  acid  •  28,  distilled  water  to  100,  which  is  slightlv 
acid,  and  can  be  kept  for  at  least  a  couple  of  months  without 
loss  of  strength.  A  reddish  brown  tint  or  a  precipitate 
indicates  a  deterioration,  which  requires  the  solution  to  be 
thrown  away. 

Hemostatic. — Adrenalin  causes  a  slight  increase  in  the  coa- 
gulability of  the  blood,  but  its  chief  action  is  that  of  local 
vaso-consLriction.  This  is  seen  to  greatest  advantage  in  its  use 
to  allay  the  reddening  of  an  irritant  conjunctivitis.  It  must  be 
applied  directly  to  the  area  of  bleeding  or  inflammation.  Since 
the  effect  can  only  be  produced  where  there  are  sympathetic 
vasomotor  nerves,  it  fails  m  the  lungs,  in  the  brain,  and  in  the 
spinal  cord.  Adrenalin  is  harmful  in  pulmonary  haemoptysis, 
since  its  elTect,  if  any,  would  be  that  of  raising  the  systemic 
pressure  and  driving  a  fiister  current  of  blood  through  the 
lungs. 

Though  useful  in  conjunction  with  novocaine  for  local 
infiltration  anassthebia,  it  should  not  be  employed  for  analgesia 
by  spinal  injection,  because  there  it  does  not  cause  that  local 
vaso-conbtriction  which  would  limit  and  prolong  the  action  of 
the  stovaine,  and  moreover  it  is  directly  poisonous  to  the  cells 
of  the  spinal  cord. 

Upon  inflamed  tissues  it  has  much  less  local  action,  and 
should  not  be  used  freely  on  account  of  the  danger  of  rapid 
absorption  by  the  dilated  vessels.  A  healthy  man  will  tolerate 
a  hypodermic  injection  of  20  minims  of  the  i  :  1,000  solution 
without  disco.Tifort  or  resultant  glycosuria,  but  if  some  of  this 
chances  to  enter  a  vein  there  is  immediate  malaise,  headache, 
and  even  sickness.  The  use  of  adrenahn  in  an  ointment  for 
internal  administration  to  an  inflamed  ureihra  is  not  advisable. 
Tnough  so  beneficial  in  congested  stales  of  the  mucous  mem- 
brane of  the  nose  or  eye,  it  cannot  be  employed  with  the  same 
advantage  in  the  urethra,  because  it  causes  a  lasting  spasm  of 
the  urethral  plain  muscle. 

The  experimental  obsei-vations  of  Goodman  Levy '  have 
revealed  a  danger  in  the  use  of  adrenalin,  that  was  previously 
unsuspected.     A  heart  that  is  slightly  under  the  influence  of 

'  Heart,  IV.,  p.  320,  1913. 
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chloroform  is  in  a  very  unsteady  state.  Like  a  drunken  man, 
who  can  walk  but  tumbles  if  he  tries  to  run,  it  is  liable,  if  urged 
to  acceleration,  to  break  into  an  irregular  faster  beat  w^hich 
may  suddenly  lapse  into  complete  ventricular  fibrillation,  with 
diastole  and  death.  Abrupt  and  fatal  heart  failure  under  light 
chloroform  has  undoubtedly  been  caused  in  this  way  by  the 
absorption  of  adrenalin  from  the  internal  surface  of  the  nose 
to  which  it  had  been  applied  in  the  course  of  an  operation. 
Adrenalin  should  not  be  used  where  chloroform  has  been  given. 

Restoration  in  Shock. — The  heart  is  accelerated  and  stimu- 
lated by  adrenalin  in  a  manner  that  is  entirely  natural,  for 
it  is  a  stimulus  that  is  continually  being  applied  from  the 
adrenal  glands  themselves.  The  stimulus  is  transient,  but 
it  is  often  sufficient  to  establish  on  a  better  level  a  circulation 
that  has  fallen  to  a  dangerously  low  degree  in  collapse  from 
a  lengthy  operation.  Pituitary  extract  can  be  given  hypo- 
dermically,  and  its  effect  is  prolonged.  But  adrenalin  must 
be  used  by  intravenous  injection,  with  a  pint  of  normal 
saline  containing  15  to  20  minims  of  the  i  :  1,000  solution. 
Its  restorative  influence  on  the  heart  is  much  greater  than 
that  of  the  pituitary  extract.  Like  the  latter,  it  produces 
constriction  of  the  uterus,  but  only  for  a  brief  time  ;  conse- 
quently it  has  no  value  in  labour  cases. 

Addison's  Disease. — The  use  of  adrenalin  in  this  condition 
and  in  the  acute  exhaustion  of  the  glands  by  fevers  or 
fatigue  and  by  emotional  strain  has  already  been  discussed. 
It  is  unsatisfactory  at  present.  But  the  temperature  rise  pro- 
duced by  it  maj'  prove  to  be  a  useful  test  for  disease  of  the 
adrenals. 

Diabetes. — Otto  Loewi  suggested  a  test  to  determine 
whether  a  particular  case  of  diabetes  is  of  pancreatic  origin 
or  not.  A  few  drops  of  i  :  1,000  adrenalin  are  instilled  into 
the  conjunctival  sac.  If  the  pupil  dilates  more  fully  than  that 
of  a  control  case,  the  pancreas  is  at  fault.  The  theory  under- 
lying this  is  too  complex  to  be  worth  discussion.  Some 
writers  have  been  satisfied  with  the  test  ;  in  my  hands,  it  has 
proved  to  be  inconstant  and  unreliable. 

Hypodermic  injections  of  adrenalin  cause  glycosuria  in 
normal  animals ;  and  it  is  probable  that  in  this  way  the  nervous 
system  uses  the  path  through  the  adrenal  glands  in  order  to 
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mobilize  sugar  from  the  liver  when  this  is  suddenl)*  required 
lor  muscular  work.  To  my  surprise,  I  found  in  one  case  of 
advanced  diabetes  that  injections  of  15  minims  of  adrenalin 
always  caused  a  fall  in  the  sugar  excretion. 

Asthma,— The  great  relief  experienced  in  acute  attacks  of 
asthma  as  the  result  of  hypodermic  injections  of  adrenalin  is 
a  purely  empirical  discovery  in  medicine.  It  is  a  good 
illustration  of  the  manner  in  which  medicine  is  aided  by 
those  who  try  things,  and  do  not  wait  to  move  until  the 
step  is  completely  justified  by  a  formal  theoretical  explan- 
ation of  the  benefits  expected  to  accrue  from  it.  Doses 
of  I  to  6  minims  can  be  given  hypodermically.  The  benefit, 
if  it  comes  at  all,  is  felt  in  a  few  minutes.  It  is  not 
due  10  the  trace  of  chloretone,  with  which  the  solution 
is  often  prepared. 

There  is  little  reason  to  believe  that  repeated  injections 
may  cause  harm  by  leading  to  atheroma,  since  the  substance 
does  not  enter  the  blood  vessels  so  rapidly  as  to  cause  a 
rise  of  blood-pressure.  The  muscles  of  the  bronchioles 
are  constricted  by  the  vagus,  relaxed  by  the  sympathetic 
nerves.  Hence  atropine  derivatives  are  useful  to  weaken 
the  first  control,  while  adrenalin  promotes  the  action  ol 
the  second.  The  amount  that  is  absorbed  is  very  slight, 
but  it  seems  to  be  sufficient,  and  naturally  it  may  be  of 
value,  whatever  the  exciting  cause  of  the  asthmatic  reflex. 
For  the  so  called  "  asthma "  of  renal  disease,  which  is 
really  a  dyspnoea  caused  by  acid  changes  in  the  blood, 
and  is  rarely  associated  with  constriction  of  the  bronchioles, 
the  drug  is  useless  and  even  harmful.  The  distinction  should 
be  carefully  observed. 
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Pluriglandular  insufficiency,  or  liypoendocrinism,  is  a 
comparatively  recent  term,  rarel)'-  found  in  the  raedical  litera- 
ture published  seven  or  more  years  ago.  To  appreciate  the 
fiill  import  of  the  subject  which  has  been  allotted  to  me,  it 
is  necessary,  first,  to  realise  the  fact  that  the  endocrinic  system 
is  a  very  essential  part  of  the  organism,  since  by  its  various 
internal  secretions  practicall)'  the  whole  of  the  workings  of 
the  body  are  regulated  and  correlated. 

In  his  comment  in  the  Neiv  York  Medical  Journal '  on  the 
advanced  position  taken  by  a  Committee  appointed  by  the 
Congresso  deila  Societa  Medica  Italiana  in  1912,  the  editor 
says  :  "  One  cannot  but  be  impressed  by  the  vast  field  which 
the  ductless  glands  have  steadily  invaded,  in  keeping  with 
the  conclusions  announced  nearly  ten  )'ears  ago,  in  this 
country,  that  these  organs  were  second  to  none  in  the  body 
in  their  bearing  upon  physiology,  pathology,  and  clinical 
medicine."  The  Committee  representing  these  Italian  investi- 
gators in  their  official  report  to  the  Congress  -  asserted  that  : 
"  The  internal  secretions  manifest  an  influence  upon  the 
anomalies  of  growth,  morphology,  and  organic  metabolism ; 
on  nutrition  and  inherent  excilabiiity  of  the  nervous  system  ; 
on  resistance  to  infections  and  intoxications,  as  well  as  a 
preponderating  role  in  the  causation  of  dyscrasias  and  morbid 
temperaments."  They  also  conclude  that  the  equilibrium  of 
the  nervous  system,  the  sympathetic  in  particular,  may  be 
regarded  as  maintained  by  the  internal  secretions  and  that 
in  nervous  diseases  per  se  they  act  probably  as  indirect  or 
predisposing  factors. 

The  active  principles  of  these  internal  secretions  are  now 
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generally  called  hormones,  and  we  are  beginning  to  realize 
that  they  are  a  factor  of  extreme  importance  in  the  regulation 
of  metabolism.  In  the  body  every  motive  force  is  balanced 
by  a  retarding  force  and  this  nice  balance  is  essential  to  health  ; 
hence  if  one  or  another  of  these  factors  gain  the  ascendency, 
or  is  diminished  in  activity,  disorganization  must  naturally 
result  and  the  extent  of  this  disorganization  can  hardly  be 
confined  to  the  single  area  in  which  it  is  initiated. 

The  intimate  relations  of  the  secretions  of  the  various 
endocrinous  organs  predicate  pluriglandular  disturbance  as  the 
result  of  an  initial  monoglandular  disorder,  thus  explaining 
the  dictum  of  Bayard  Holmes  '  :  "  During  the  past  year  much 
evidence  has  accumulated  to  show  that  diseases  of  the  ductless 
glands  are  usually  plural  rather  than  isolated  and  single. 
Pluriglandular  disease  is  the  rule  rather  than  the  exception." 

Mullaly*  states  that  from  a  study  of  the  autops}' records 
at  the  Royal  Victoria  Hospital,  Montreal,  "  In  the  infrequent 
autopsies  in  cases  of  ductless  gland  disorders  pathological 
changes  were  observed  in  more  than  one  of  the  ductless 
glands." 

Functional  disorders  of  many  varieties  may  be  either 
directly  due  to,  or  intimately  associated  with,  changes  in  the 
various  hormone  stimuli  which  are  so  essential  to  the  main- 
tenance of  the  che.mical  balance  upon  which  the  intricacies 
of  metabolism  depend.  Many  of  these  disorders  are  already 
included  in  our  present  da)'  classification  of  disease  and 
are  considered  among  "  the  disorders  of  the  internal  secre- 
tory glands,"  further  discussed  in  this  special  number  of 
The  Practitioner.  In  most  of  these  cases,  however, 
the  disturbance  is  prominent  in  one  of  the  glands,  and  among 
these  we  recall  thyroid  insufficiency,  the  major  form  or  myxce- 
dema  and  the  minor  form,  sometimes  known  as  Hertoghe's 
syndrome  (myxeJfeme  fruste),  adrenal  insufficiency  or  Addi- 
son's disease,  Langerhansian  insufficiency  or  paixreatic  diabetes, 
parathyroid  insufficiency  or  tetan)-,  and  numerous  other 
disorders  of  function  resulting  from  disturbance  in  the  internal 
secretory  activities  of  the  gonads,  hypophysis,  epiphysis,  etc. 

Harry  Campbell,  in  his  niasterly  study  of  the  role  of  the 
blood  plasma ''  intimates  that  the  blood  plasma  carries  a  host 
of  var\ing   chemical  messengers  or  hormones  whose  balance 
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is  essential  to  the  proper  regulation  of  the  numerous  bodily 
functions.  This  explains  why  the  normal  content  of  the 
chromaffin  principle  does  not  exert  the  same  action  as 
when  a  dose  of  adrenalin  is  administered— in  the  normal 
amounts  in  which  it  is  found  in  the  blood  it  is  balanced  by 
the  Langerhansian  principle. 

Campbell  considers  that  cell  activity  is  properly  divided 
into  the  egoistic  and  the  altruistic  cell  functions.  The  former 
consists  in  the  maintenance  of  individual  cell  activity,  while 
the  latter  concerns  the  supply  to  the  organism  as  a  whole 
of  certain  services,  probably  brought  about  by  the  hormones, 
such  as  are  exemplified  in  the  numerous  functional  relation- 
ships between  organs.  This  so-called  "altruistic"  function 
is  of  extreme  importance,  for  the  cell  itself  may  seem  to  all 
intents  and  purposes  quite  healthy  and  yet  still  gravely  fail 
in  its  altruistic  functioning — a  failure  which,  small  though  it 
be,  maj^  suffice  to  disorganize  the  delicate  hormonic  balance. 
A  consideration  of  these  complex  interrelations '  will  establish 
the  extreme  importance  of  the  hormone  equilibrium,  and,  of 
course,  its  disturbances. 

There  are  two  forms  of  endocrinic  disorder — organic  and 
functional.  The  former,  fortunately  rare,  is  usually  diagnosed 
only  when  the  changes  are  permanent  ;  it  is,  therefore,  verj' 
difficult  to  treat  satisfactorily.  The  latter,  on  the  other  hand, 
is  extremely  common,  it  is  frequently  overlooked,  and,  when 
its  presence  is  appreciated  and  put  under  treatment,  it  responds 
in  an  encouraging  way.  Hence  the  principal  effort  of  the  writer 
will  be  to  emphasize  the  frequency  and  importance  of  func- 
tional insufficiencies  of  the  endocrinous  organs,  rather  than  the 
definite  organic  diseases  of  these  glands.  One  can,  however, 
advantageously  refer,  in  passing,  to  several  important  papers 
and  case  reports  which  outline  the  pathologj'  of  those  serious 
organic  conditions  which  combine  to  form  the  "  pluriglandular 
syndrome." 

One  of  the  most  pronounced  cases  of  organic  pluriglandular 
disease  was  recently  reported  by  Maase,*  the  essential  facts 
being  briefly  recapitulated  here.  The  patient  was  a  Russian 
girl  aged  24,  with  an  epileptic  and  diabetic  ancestry.     Xormal 

'  For  a  fuller  discussion  of  this  question,  sec  Chapter  III.,  "  The  Hormone 
Balance,"  in  Practical  Hormone  Therapy  (Bailliere),  by  the  writer  of  this  article. 
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in  every  way  till  iS,  she  then  developed  ophthalmoplegia. 
At  20  she  developed  a  myxedematous  state  attended  by  sup- 
pression of  the  menses.  Glycosuria  was  found  and  a  positive 
Wassermann  reaction  ;  later  a  spinal  curvature  was  discovered. 
There  was  a  shrinkage  in  the  body  measurements  represented 
by  various  deformities.  The  bone  condition  somewhat 
resembled  osteomalacia.  Death  occurred  unexpectedly  from 
erysipelas.  At  the  autopsy  the  hypophysis,  normal  in  size, 
was  adherent  to  the  bone  and  of  firm  consistence.  Thymus 
remains  were  quite  abundant,  while  the  thyroid  was  abnor- 
mally small  in  both  lubes.  The  pancreas  was  small,  consisting 
largely  of  fat  and  connective  tissue.  The  ovaries  were  abnor- 
mally small  and  showed  no  Graafian  follicles.  The  bones 
were  much  thinned  and  brittle,  the  liver  was  fatt)-.  The 
adrenals  alone  of  all  the  endocrinous  glands  were  normal,  so 
that  the  case  may  be  termed  subtotal.  The  other  organs  were 
normal,  save  that  the  heart  exhibited  the  changes  to  be 
expected  after  death  from  erysipelas. 

In  the  Italian  medical  literature  of  the  past  year  Conso- 
lazio,'  Bianchi,"  and  Zilocchi "  have  contributed  interesting 
monographs  on  this  subject.  In  France,  Costa  '"  and  Rebattu" 
have  discussed  this  subject,  and  Parhon  and  his  associates  '- 
have  experimentally  produced  conditions  in  animals  allied  to 
the  pluriglandular  syndrome.  All  of  these  communications 
consider  the  serious  organic  conditions,  and  while  there  is 
undoubted  advantage  in  studying  this  subject,  it  is  of  far  less 
immediate  practical  value  than  the  consideration  of  the  much 
more  frequent  functional  disturbances  which,  because  of  their 
insidious  onset,  are  frequently  entirely  overlooked. 

Costa'"  states  that  nice  distinctions  between  conditions  due 
to  the  various  ductless  gland  disorders  are  very  difficult  to 
make,  since  the  internal  secretory  glands  all  have  an  action 
on  the  development  of  the  skeleton,  on  nutrition,  and  also  a 
pressor  or  depressor  action  on  the  circulation.  He  does  not 
attempt  the  differentiation  suggested  by  Claude  and  Gou- 
gerot,'^  Gandy,  Deseglise,  and  others,  to  determine  in  which 
gland  the  hypofunction  predominates  and  which  is  essentially 
responsible  for  the  disturbance.  This  undertaking  appears  to 
him  much  too  difficult  at  present.  In  this  case,  however,  the 
discovery   of  the   cause  was  made  by  the   Wassermann  test 
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and  antisyphilitic  treatment  caused  a  marked  change  for  the 
better. 

The  majority  of  the  serious  organic  disturbances  of  the 
ductless  glands  seem  to  be  syphilitic  in  origin.  The  case 
reported  by  Costa  above  was  luetic.  In  Maas's  case,  which 
has  already  been  quoted,  there  was  a  positive  Wassermann 
reaction,  and  de  Moraes  and  Pernambuco,"  in  considering 
the  relation  of  the  pluriglandular  syndrome  associated  with 
dementia  praecox  in  a  girl  of  19,  established  the  cause  as 
inherited  syphilis.  They  found  that  the  ovaries,  thyroid, 
adrenals,  and  manimae  were  simultaneously  affected. 

The  only  reason  that  we  study  disease  is  that  we  may  be 
the  better  able  to  appreciate  its  infiuence  and  satisfactorily 
treat  it,  so  the  consideration  of  pluriglandular  insufiiciency 
would  be  incomplete  without  reference  to  the  treatment  of 
these  conditions.  The  natural  corollary  of  pluriglandular 
insufficiency  is  pluriglandular  therapy,  and  the  most  practical 
consideration  of  this  subject  concerns  the  comparatively  recent 
form  of  therapeutics  which  the  knowledge  of  the  influence  of 
hypoendocrinism  has  made  possible. 

It  is  altogether  possible  that  the  change  of  air  ordinarily 
recommended  to  convalescents  and  invalids,  sanatorium  treat- 
ment and  other  hygienic  regimens,  are  beneficial  largely 
because  of  the  increased  activity  of  the  secretory  capacity  of 
all  the  glandular  organs  and  it  seems  that  the  tonic  physical 
measures,  such  as  hydrotherap)-,  electricity,  massage,  etc.,  are 
useful  in  part  at  least  because  they  stimulate  the  endocrinous 
organs  to  produce  their  vital  messengers.  In  fact,  Nogier'" 
has  suggested  a  special  line  of  treatment  with  the  hope  of 
specifically  exciting  the  internal  secretory  organs  by  physical 
methods,  just  as  these  methods  aie  used  to  stmiulate  other 
functions,  thus  materially  modifymg  the  conditions  due  to 
hypoendocrinism.  This  may  be  good,  but  cannot  be  compared 
with  the  organolherapeutic  methods. 

The  most  natural  means  to  favour  internal  secretory  activity 
are  the  products  of  the  internal  secietory  glands  themselves. 
Hallion's  law  is  the  fundamental  basis  of  scientific  organo- 
therapy. It  is  as  follows  :—  "  Extracts  of  an  organ  exert  on 
the  same  organ  an  exciting  influence  which  lasts  for  a  longer 
or  shorter  time.     When   the  organ  is   insufficient,  it  is  con- 
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ceivable  that  this  influence  augments  its  action,  and,  when  it 
is  injuretl,  that  it  favours  its  restoration." 

One  of  the  most  important  statements  on  the  hormones  is 
found  in  Starhng's  monograph  on  "  The  Chemical  Co-ordina- 
tion of  the  Body  Functions."  '"^  This  emin^t  authority  con- 
fidently states  his  belief  that  "if  the  mutual  control  of  the 
body  be  largely  determined  by  the  production  of  definite 
chemical  substances  in  the  blood,  the  discovery  of  the  nature 
of  these  substances  must  enable  us  to  interpose  at  any  desired 
place  in  these  functions,  and  by  this  means  to  acquire  an 
absolute  control  over  the  working  of  the  human  body.  Such 
a  control  is  the  goal  for  which  medical  science  must  ever 
strive." 

Possibly,  the  not  infrequent  cases  of  seeming  monoglandu'.ar 
disorder  which  do  not  respond  to  the  orthodox  treatment 
wiiether  organotherapeulic  or  otherwise,  might  be  more  re- 
sponsive if  the  fact  that  pluritjlandular  disease  is  much  more 
common  than  raonoglandular  disease  was  considered,  and  the 
administration  of  suitably  combined  extracts  was  substituted 
for  the  present  thyroid,  pituitary,  adrenal,  ovarian  or  other 
single  extracts  which  may  seem  to  be  the  proper  treatment. 

It  is  quite  certain  that  this  subject,  now  ou  the  verge  of 
our  present  knowledge,  before  many  years  have  passed  will  be 
taken  into  careful  consideration  by  the  general  practitioner  as 
well  as  the  internist,  and  the  hormone  balance  will  be  much 
more  thoroughly  appreciated.  It  is  true  that  the  goal  referred 
to  in  Starling's  quotation  is  still  far  distant,  and  we  are  a  long 
way  from  acquiring  "  absolute  control  over  the  working  of  the 
human  body,"  but  there  can  be  no  reasonable  denying  that 
the  administration  of  certain  organic  extracts  makes  possible 
a  control  over  certain  functional  conditions  that  it  is  not 
obtainable  in  any  other  way. 

For  several  years  the  writer  has  been  studying  the  appli- 
cation of  various  combinations  of  pluriglandular  extracts  in 
pluriglandular  insufficiencies,  particularly  in  the  so-called 
"  run-down  '  conditions,  where  no  positive  evidence  of  any 
defective  action  of  the  gland  or  series  of  glands  can  be  demon- 
strated. Such  cases  include  many  forms  of  neurasthenia  and 
functional  neuroses,  and  it  is  obvious  that  in  the  majority  of 
these   cases   there   must   be   a  disturbed   endocrinism.      It  is 
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hardly  reasonable  to  suppose  that  in  an  individual  with 
prominent  manifestations  of  half-speed  function,  such  as 
constant  fatigue  on  slight  exertion,  defective  oxidation  as 
evidenced  by  low  urinary  solids,  nerves  that  are  easily  set 
"  on  edge,"  circillation  that  is  poor,  with  cold,  clammy 
extremities,  and  not  infrequently  reduced  tension  and  ambition, 
and  mental  powers  much  below  par,  that  the  production  of  the 
essential  chemical  messengers  is  not  reduced  just  as  are  all 
the  body  activities.  This  being  the  case,  pluriglandular  therapy 
not  only  serves  to  replace,  in  however  slight  degree,  the 
missing  secretions,  but  favours  an  increased  production  of  them 
by  the  homostimulant  action  already  referred  to. 

Theoretically  this  sounds  very  plausible  and  practically  it 
has  been  found  to  work  very  nicely.  Pluriglandular  therapy  is 
undoubtedly  empirical,  for  in  the  class  of  cases  under  discussion 
at  least,  there  is  no  definite  proof  as  to  which  of  the  ductless 
glands  is  deficient  and  to  what  extent.  For  this  reason  it  has 
been  ridiculed  by  some  who  forget  that  nine-tenths  of  our 
present  therapeutics  was  at  one  time  purely  empirical,  while  a 
good  share  of  it  still  has  no  positive  scientific  basis.  A  pro- 
cedure that  has  secured  results  belbre  may  do  so  again,  hence 
it  is  worth  trying.  This  is  the  present  position  of  pluriglandular 
therapy,  and  it  is  believed  that  the  successes  already  obtained 
are  an  earnest  of  what  is  in  prospect. 

Several  combinations  of  organic  extracts  have  been  tried 
experimentally,  and  from  a  considerable  experience  it  seems 
that  the  really  tonic  principles  of  this  character  are  to  be 
secured  from  the  pituitary  body,  thyroid  and  gonads. 
My  experience  has  been  limited  to  the  use  of  combinations 
of  the  extracts  of  the  ductless  glands  which  are  known  to 
have  a  tonic  effect.  Chief  among  these  are  the  thyroid, 
posterior  lobe  of  the  pituitary  and  gonads,  and  for  the  past 
two  years  I  have  used  a  preparation  called  hormotone  with 
excellent  results  in  a  variety  of  "  run-down  "  states,  in  some 
of  which  there  were  obvious  disturbances  of  one  or  more 
of  the  ductless  glands  and  in  others  in  which  this  change 
was  not  so  evident. 

Leonard  Williams,  whose  studies  in  this  field  are  of 
considerable  interest,  reported  to  the  therapeutical  section 
of  the  Royal  Society  of  Medicine  "  that   he  had  found   that 
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while  pituitary  substance  had  given  good  results  in  those 
'■  curious  and  indefinite  conditions— neurotic  or  neurasthenic — 
which  occur  so  frequently  in  moth-eaten  maiden  ladies  who 
emerge   from    boarding   houses   to   go   to   church — I   do   not 

know  how  it  does  it,  but  it  makes  them  feel  better — 

Since  I  have  been  using  a  mitrailleuse  called  hormotone 
I  have  had  considerable  success  in  those  cases  just  referred 
to  as  benefited  by  pituitary."  Among  the  conditions  which 
I  have  treated  are  neurasthenia  (in  men  and  women), 
amenorrhea,  sexual  neuroses  and  impotence,  as  well  as 
several  cases  in  which  the  manifestations  were  not  suffici- 
ently marked  to  be  definitely  named  —  the  "run-down" 
conditions. 

This  treatment  is  by  no  means  a  specific,  and  my  per- 
centage of  good  results  is  only  between  60  per  cent,  and 
70  per  cent.  I  have  seen  no  reall}'  bad  effects,  the  only 
untoward  effects  occasionally  noted  being  a  feeling  of  irrita- 
bility and  temporarily  increased  nervousness,  which  disappeared 
on  reducing  the  dose  of  hormotone  and  did  not  reappear 
when  its  administration  was  very  gradually  increased. 

In  senile  conditions  and  old  age  there  is  an  invariable 
pluriglandular  insufficiency  due  to  the  progressive  decline 
in  all  the  functions.  Lorand,  whose  book  on  this  subject  '* 
is  practical  as  well  as  interesting,  makes  frequent  reference 
to  the  value  of  organotherapy,  and  I  must  admit  that,  in  a 
number  of  cases  which  have  come  to  my  attention,  the  com- 
bination previousl)'  referred  to  has  seemed  to  rekindle  the 
vital  fires. 

The  advantages  of  pluriglandular  therapy  are  essentially 
the  advantages  to  be  derived  from  the  individual  substances 
which  are  combined.  Obviously  such  combinations  are  made 
with  their  synergistic  action  in  mind.  I  have  personally  used 
small  doses  of  antagonizing  extracts  with  good  results,  because 
it  seems  that  each  of  the  substances  stimulates  the  corre- 
sponding organs,  thus  increasing  the  hormone  content  of  the 
blood  as  a  whole  and  strengthening  the  chemical  messages 
which  are  of  such  vital  importance.  A  point  worth  emphasis 
concerns  the  capacity  of  the  individual  organ  to  respond  to 
the  stimulus  of  the  corresponding  extract.  It  seems  established 
that  "the  degree  of  stimulation  exerted  by  the  administration 
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of  the  hormone-bearing  substances  is  in  direct  ratio  to  the 
need  for  such  stiinulalioii,  i.e.,  an  extract  is  more  efficient  when 
a  corresponding  active  principle  is  deficient  in  the  body  than 
when  present  in  normal  amounts.  Hence  in  a  combina- 
tion of  several  extracts  the  principal  action  is  the  one  which 
is  deficient  ;  that  is  to  say,  the  more  it  is  needed,  the  more 
useful  it  is."  ^' 

Before  closing  it  is  proper  to  mention  several  reports  in 
the  literature  of  various  forms  of  pluriglandular  therapy.  In 
addition  to  the  treatment  of  the  definite  thyro-pituitar}' 
deficiencies  with  thyroid  and  pituitary  extracts,  as  first 
suggested  by  Renon  and  Delille,-"  Starkey  --  has  been  treating 
certain  nervous  diseases  with  a  combination  of  thyroid,  para- 
thyroid, testis  and  ovary.  Bazzochi"  has  used  a  combination 
of  thyroid,  thymus  and  spleen  in  pyloric  cancer.  In  pharyn- 
geal carcinoma,  Shirlaw  "  suggests  the  use  of  the  preparation 
called  "  Tabloid  three  glands,"  each  tablet  containing  a  large 
dose  of  thyroid  (6  grains)  with  the  addition  of  small  doses  of 
adrenal  and  pituitary  substances.  Unquestionably  in  cancer 
there  is  a  definite  hypoendocrinism,  and  attempts  to  modify 
this,  while  possibly  without  specific  eOect  upon  the  cancer 
itself,  may  be  of  assistance  in  modifying  other  conditions 
which  cause  inconvenience  to  the  patient. 

"  Cancer  is  essentially  a  disease  of  nutrition — i.e.,  errors 
in  nutrition,  whether  local  or  general,  are  the  factors  which 
permit  of  the  implantation  of  cancer  cells  and  the  growth  of  the 
tumour.  Tlie  ductless  glands  preside  over  nutrition.  Hence  it 
is  not  unreasonable  to  suppose  that  there  may  be  some  relation 
between  disturbances  of  the  hormone  balance  and  cancer,  and, 
too,  that  there  may  be  some  prospect  of  therapeutic  value  in 
the  treatment  of  this  disease  by  organotherapy."  -*  Finally, 
Billard  -^  has  advocated  a  combination  of  the  extracts  of  spleen, 
liver  and  pancreas  as  an  adjunct  remedy  in  cancer. 

Altogether  the  possibilities  of  various  pluriglandular  com- 
binations are  almost  without  number,  since,  as  Leonard 
Williams '"  has  indicated,  the  mitrailleuse  is  seemingly  more 
useful  than  the  single  rifie  shot. 

Since  this  was  written  Little  -"^  has  made  another  interesting 
communication  on  his  study  of  cancer,  and  shows  that  not  only 
must  we  consider  the  relation  of  the  ductless  glands  and  then- 
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disorders  to  cancer,  but  that  the  use  of  certain  products  of 
these  organs  has  a  decided  effect  in  favouring  the  response  of 
the  body  to  other  treatment.  He  used  extracts  of  the  pancreas 
and  adrenal  cortex.  Little's  hypothesis  has  several  important 
points  which  are  worthy  of  repetition  :  The  probable  origin 
of  the  growth  is  in  a  highly  specialized  cell  or  cells,  which  for 
some  reason  or  other  have  undergone  a  retrograde  metamor- 
phosis to  the  point  where  the  power  of  reproduction,  common 
originally  to  all  cells  but  lost  in  these  highly  specialized  cells, 
has  reappeared.  This  reproduction  of  such  reverted  cells  is 
caused  by  a  relative  hypofunction  of  certain  ductless  glands. 
The  ductless  glands  at  fault  in  each  case  have  some  vital 
relation  to  sugar  metabolism  or  calcium  metabolism  or  both. 
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INTRODUCTION.     OLDER   VIEWS  AS  TO  THE   FUNCTIONS 
OF   THE    PITUITARY   BODY. 

The  oldcbt  theory  concerning  the  pituitary  body  is 
transmitted  by,  and  survives  in,  the  name  tlie  organ  bears. 
The  secretion  of  the  mucous  membrane  of  the  nose  (pituita) 
was  supposed  to  be  derived  from  the  "  glandula  pituitaria." 
This  was  the  view  of  Galen,  held  also  by  Vesalius.  At  the 
period  of  Vieussens  and  Sylvius,  the  body  was  supposed  to 
have  to  do  with  the  formation  of  the  cerebro-spinal  fluid.' 

Gushing  calls  attention  to  a  remarkable  paper  by  Lower 
("  Dissertatio  de  Origine  Catarrhi,"  1672),  who  was  the  first 
experimentally  to  disprove  the  Ga'enic  doctrine.  "  Kor 
whatever  serum  is  separated  into  the  ventricles  of  the  brain 
and  tissues  out  of  them  through  the  Infundibulum  to  the 
Glandula  pituitaria  distills  not  upon  the  palate  but  is 
poured  again  into  the  blood  and  mi.\ed  with  it." 

Majendie  regarded  the  pituitary  as  a  kind  of  lymphatic 
gland,  which  collects  the  cerebral  lymph  and  passes  it  into 
the  circulation.  "  Its  pars  anterior  does  discharge  its  elabor- 
ated products  into  the  circulation,  and  the  pars  nervosa 
apparently  contains  certain  inter-neurogliar  spaces  resembling 
lymph  channels"  (Gushing,  43). 

For  a  long  period,  the  pituitary  body  was  looked  upon 
as  a  "  vestigial  relic,"  and  of  no  importance  in  the  animal 
economy. 

The  association  of  Addison's  disease  with  adrenal  lesions 
was  the  starting  point  of  adrenal  physiology,  and  the  con- 
nection between  myxcedema  and  thyroid  mischief  was  the 
beginning  of  our  knowledge  of  the  functions  of  the  thy- 
roid. In  the  same  way,  the  appearance  ol'  Marie's  publications 
(18S8-1889)  on  acromegaly  and  pituitary  tumours,  was  the 
chief  impetus  towards  all  the  modern  investigation  into  the 
structure  and  functions  of  the  hypophysis  cerebri. 

Of  supreme  importance  in  the  history  of  our  know- 
ledge of  the  pituitary,  as  indeed  of  all  the  ductless  glands 
was    the    discovery    by    Oliver    and    Schafer    (1894)  of  '■I'c 

'  It  is  interesting,  as  pointed  out  by  Gushing  {43),  to  note  tliat  a  substance 
from  the  gland  may  under  certain  conditions  enter  the  nose,  and  that,  according 
to  modern  conceptions,  the  pituitary  body  does  add  something  to  the  cerebro- 
spinal fluid. 
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physiological  activity  of  adrenal  extracts.  This  led  directly 
to  the  ob?ervatioii  by  the  same  authors  of  the  power 
in  raising  blood-pressure  of  extracts  made  from  the  pitui- 
tary body,  and  has  instigated  a  vast  amount  of  vpork 
depending  on  the  investigation  of  the  action  of  various  tissue 
extracts  upon  the  body  generally  and  on  the  different 
systems. 

A.— BRIEF   ACCOUNT   OF  THE   STRUCTURE   OF   THE 
PITUITARY   BODY. 

The  pituitary  body  consists  of  three  parts,  viz.,  the 
pars  anterior  or  pars  glandularis,  the  pars  intermedia,  and 
the  pars  posterior  or  pars  nervosa. 

The  pars  anterior  is  derived  from  the  ectodermic  wall 
of  the  buccal  invagination,  known  as  "  Rathke's  pouch." 
The  pars  posterior  is  a  downgrowth  from  the  thalamen- 
cephalon.  The  pars  intermedia  appears  to  arise  secondarily, 
though  at  an  early  period,  from  the  pars  anterior. 

In  many  animals,  there  is  a  cleft  in  the  pars  intermedia, 
and  when  a  rough  anatomical  separation  into  anterior  and 
posterior  lobes  is  made,  there  is  a  layer  of  pars  intermedia 
adhering  to  the  posterior  lobe,  and  a  thinner  layer  of  this 
portion  remaining  attached  to  the  anterior  lobe.     (See  Fig.  i.) 

The  anterior  (glandular)  portion  is  made  up  of  a  branch- 
ing compact  network  of  epithelial  threads  and  columns. 
In  the  interspaces  of  the  epithelial  network  run  wide,  thin- 
walled  blood-vessels,  so  that  in  many  cases  the  epithelial 
cells  are  placed  directty  on  the  delicate  vessel- wall.  This 
arrangement  is  most  admirably  adapted  for  the  purposes 
of  internal  secretion.  The  general  sclieme  of  structure  is 
the  same  as  in  the  adrenal  cortex,  the  islets  of  Langer- 
hans,  the  thyroid  apparatus,  the  thymus  (in  its  epithelial 
stage),  the  interstitial  tissue  of  ovary  and  testis,  and  the 
corpus  luteum.  The  general  nature  of  the  cells  found  in 
the  glandular  pituitary  may  thus  be  stated  :  — 
^,  ,  .,    [a.  Acidophile 

1.  Chromop,nle[j_  Basophile 

2.  Chromophobe. 

The  intermediate  portion  consists  of  finely  granular  cells, 
and    is    almost    devoid     of   blood-vessels.     Colloid    material 
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occurs  between  the  cells  of  the  pars  intermedia,  and  is 
sometimes  contained  in  definite  vesicles  resembling  those  of 
the  thyroid.  The  colloid  material,  however,  is  not  of  the 
same  kind  as  in  the  thyroid,  for  it  contains  no  iodine, 
though  the  vesicles  are  increased  in  number  and  s'ze  after 
thyroidectomy. 

The  pars  nervosa  is  composed  of  neuroglia  of  a  primitive 
type,  and  contains  granules  and  masses  of  a  hyaline  sub- 
stance derived  from  the  pars  intermedia.  The  nervous  portion 
also  contains  pigment  cells  and  granules'  ( Figs,  i  and  2, 
Plate  XXXIV.). 

B.— PHYSIOLOGICAL   ACTION   OF   EXTRACTS   OF   THE 
PITUITARY.  BODY. 

1.    EFFECTS    ON    THE    HEART    AND    BLOOD-VESSELS. 

In  1895,  Oliver  and  Scbafer  (189)  found  that  extracts  of 
the  pituitary  body  give  rise  on  intravenous  injection  to  a 
marked  rise  of  the  general  arterial  blood-pressure.  The  rise  is 
comparable  to  that  produced  by  extracts  of  adrenal  medulla, 
but  is  more  prolonged. 

Howell  (143)  found  that  the  substance,  which  produces 
the  rise  of  blood-pressure,  is  confined  to  the  posterior  lobe  of 
the  pituitary  body.  He  further  noted  a  slowing  of  the  heart's 
action,  and  the  fact  that,  if  a  second  dose  be  administered 
within  a  certain  time  after  the  first,  these  effects  are  not 
repeated— in  other  words,  a  certain  degree  of  immunity  is 
established,  which  only  slowly  passes  off.-  A  second  dose  is 
followed  by  a  fall,  not  a  rise,  of  blood-pressure.  (Scbafer  and 
Vincent,  226  and  227.) 

Cyc  n  (46),  as  well  as  Howell,  observed  that  the  rise  of 
blood-pressure  is  accompanied  by  slowing  of  the  pulse.  The 
former  writer  attributes  these  effects  to  stimulation  of  the 
pituitary  body  by  the  extract  which  has  been  injected  (Cyon, 
47).  He  states  that  stimulation  of  the  pituitary  body  in  situ 
will  produce  the  same  effects,  which  are,  on  the  other  hand, 
not  obtained  by   injections   into   an  animal   from   which  the 

'  Edinger  (71)  gives  an  interesting  account  of  the  structure  of  pituitary 
secretory  cavities,  which  communicate  with  the  perivascular  spaces  of  the  brain. 
For  a  further  account  of  the  pigment  in  the  ner\ous  hypophysis  see  Kohn  (149) 
and  Vogel  (-58). 

'  .\t  this  time,  Szymonowicz  (-"44)  was  unable  to  obtain  similar  results. 
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pituitary  body  has  been  extirpated.' 

There  is  slowing  of  the  isolated  mammalian  heart,  if  extract 
of  the  "posterior  lobe"  be  perfused  through  it  (Cleghorn,  31  ; 
Hedbom,  116). 

We  have  seen  that  Scliafer  and  Vincent,  working  with  cats, 
found  that  pituitary  extract,  on  administration  of  a  second  or 
third  dose,  always  produces  a  fall,  and  not  a  rise,  of  pressure. 
The  depression  substance  was  subsequently  shown,  by  the 
present  writer  and  collaborators,  to  be  common  to  extracts  of 
all  organs  and  tissues.^ 

Osborne  and  Vincent  (191),  working  with  dogs,  found,  with 
Howell,  a  preliminary  f  dl  before  the  rise,  but,  in  most  cases, 
a  rise  as  well  as  a  fall  on  a  subsequent  injection.  This  is  what 
I  have  I'bserved  in  a  recent  series  of  experiments.' 

The  main  f.icts  have  been  found  to  hold  good  as  well  for 
extracts  made  from  the  human  pituitary  (Halliburton,  Candler, 
and  Sikes,  109). 

According  to  Schafer  and  Vincent,  the  cardiac  slowing  is 
not  constant,  and,  when  present,  it  is  not  abolished  by  section 
of  the  vagi  or  the  action  of  atropine.  It  is,  therefore,  of 
peripheral  origin,  and  is  not  due  to  the  same  cause  as  the 
inhibition  which  often  accompanies  the  action  of  adrenin, 
and  is  brought  about  by  an  action  on  the  cardio-inhibitory 
mechanism  in  the  bulb. 

This  action  of  pituitary  extracts  upon  the  heart  and 
blood-vessels  is  a  special  case  of  their  action  upon  most  of  the 
involuntary  muscles.  The  rise  of  blood-pressure  already 
referred  to  is  due  to  constriction  of  many  of  the  blood-vessels 
of  the  body,  combined  with  augmentation  of  the  heart-beat.* 

With  large  doses,  the  depressor  effect  may  be  so  marked  as 
to  mask  the  usual  subsequent  rise  ( Silvestrini,  233,  234). 

According  to  Howell,  the  responses  become  less  and  less 
pronounced  with  each  repeated  injection.  There  is  great 
variation  in  the  effects  produced  not  only  between  different 

'  See,  however,  Section  F.  of  this  article;  also  Biedl  and  Reiner  (17)  and 
Sch.'ifer  and  Vincent  (226  and  227). 

•  See  Vincent  (257). 

'  In  one  experiment,  even  the  first  administration  of  pituitary  extract 
produced  no  rise,  and  this  result  seems  to  have  been  due  to  the  previous 
administration  of  adrenin. 

'  Paton  and  Watson  (201)  state  that  in  the  duck  there  is  dilation  of 
vessels  and  not  constriction. 
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species  of  animal,  but  even  between  different  indi\iduals  of 
the  same  species. 

It  has  been  doubted  (Dale,  62)  whether  the  depressor 
action,  seen  with  injections  subsequent  to  the  first,  is  wholly 
due  to  a  different  principle,  though  the  evidence  before  us 
seems  to  the  present  writer  to  be  strongly  in  favour  of  such  a 
view. 

Hoskins  and  McPeek  (127)  discuss  the  question,  whether 
the  pressor  effect  of  pituitary  extract  is  due  to  adrenal 
stimulation,  and  come  to  a  negative  conclusion. 

Experiments  upon  the  isolated  heart  of  the  frog  and  of 
mammals  show  that  the  slowing  of  the  heart-beat  is  due  to  a 
direct  action  upon  the  musculature  of  the  heart  (Hedbom,  116  ; 
Herring,  117).  Einis  (73)  finds  that  the  first  effect  of  pituitary 
extract  upon  the  heart  is  a  diminution  of  the  frequency, 
this  is  followed  by  an  increase. 

2.    EFI  ECTS    ON    THE    VASOMOTOR    REFLEXES. 

The  facts  that  adrenin  diminishes  the  excitability  of  the 
vagus,'  and  that  fluid  from  the  thyroid  appears  to  increase  the 
excitability  both  of  the  vagus  and  the  depressor  (Cyon,  44 
and  60 ;  also  Asher  and  Flack,  1 1 ),  led  to  an  investigation  ' 
of  the  action  of  these  and  other  tissue  extracts  upon  the 
vaso-motor  reflexes. 

The  extract  of  the  pituitary  body,  sold  under  different 
names  by  different  firms,  appears  to  convert  a  depressor 
reflex  into  a  pressor,  or  ver)'  considenibly  to  exaggerate  the 
pressor  effect.  The  latter  effect  is,  in  some  cases,  much  more 
marked  after  previous  administration  of  adrenin.  This  action 
of  pituitary  extract  occm^s  only  on  a  first  injection. 

Brisk  kneading  of  the  intestines  evokes  normally  a  very 
distinct  vaso-motor  response,  which  is  frequently  accompanied 
by  a  slowing  of  the  heart-beat.  The  effect  upon  the  heart  is 
very  noticeable  after  the  administration  of  pituitary  extract, 
and  the  beat  is  frequently  of  a  grouped  character. 

3.    EFFECTS    ON    THE    RESPIRATION. 

Mummery  and  Legge   (184)  have  noted  a  diminution  of 

'  This  is  not  always  the  case ;  the  precise  conditions  under  which  this 
occurs,  require  careful  investigation.  (See  \'incent  and  Cameron  [in  the 
Press]  also  Vincent  (257).) 

'  Vincent  and  Cameron.     [In  the  Press.] 
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the  amplitude  of  respiration,  as  a  result  of  pituitary  injection. 
Pantow  (197)  states  that  breathing  stops  for  some  time  after 
the  injection,  then  begins  again,  then  once  more  stops ;  the 
primary  stoppage  appears  to  be  due  to  peripheral  vagus 
stimulation. 

4.    EFFECTS    ON    VOLUNTARY    MUSCLES    OTHER    THAN    THOSE    OF   THE 
VASCULAR    SYSTEM. 

(a)  The  uterus. — It  was  first  recorded  by  Dale  (6i)  that 
infundibular  extract  excites  uterine  contractions.  The  obser- 
vation was  confirmed  by  Bell  and  Hick  (16),  and  v.  Frankl- 
Hochwart  and  Friihlich  (90).  As  pointed  out  by  Dale,  the 
uterus  is  extremely  sensitive  to  the  action  of  the  extract, 
whether  in  the  body  or  treated  as  an  isolated  organ.  Kehrer 
(145)  first  used  the  uterus  in  the  latter  way,  and  noted  the 
action  of  pituitary  e.Ktract  upon  it.  Engeland  and  Kutscher 
(y8)  affirm  that  they  have  succeeded  in  separating,  by  a 
method  of  fractional  precipitation,  from  an  extract  of  the 
whole  pituitary  body  a  basic  fraction  possessing  the  charac- 
teristic action  on  the  uterus,  but  not  that  on  the  blood- 
pressure.  According  to  Dale  and  Laidlaw  (63),  the  isolated 
horn  of  the  uterus  of  the  non-pregnant  cat  gives  fairly  good 
results,  responding  with  but  little  diminished  contraction  to  a 
second  dose,  after  the  first  has  carefully  been  washed  away. 
It  is  subject,  however,  to  inconvenient  spontaneous  slow 
variations  of  its  average  tonus,  and  is  apt  to  acquire  a 
disconcerting  rhythm.  The  uterine  horn  of  the  young  virgin 
guinea-pig  is  greatly  superior  in  these  respects,  its  natural 
tendency,  when  left  undisturbed  in  the  Ringer's  solution,  being 
to  acquire  a  condition  of  complete  relaxation,  broken  only 
by  a  small  rhythm.  It  is  very  sensitive  to  the  extract, 
which  can  therefore  be  given  in  very  small  doses,  and  the 
tissue  normally  relaxes  with  promptitude  to  its  original  level 
of  minimal  tonus  on  washing  out  and  changing  the  solution. 
This  method  is  found  to  detect  differences  of  activity  which 
escape  recognition  by  the  blood-pressure  test,  and  is  employed 
by  Dale  and  Laidlaw  for  standardizing  pituitary  extracts. 
{See  also  Schiffmann,  230.) 

(b)  The  bladder. — The  action  of  pituitary  extract  on  the 
bladder  was  first  noted  by  Bell  and  Hick  (16).  In  dogs 
ard   cats,   pituitrin   stimulates   to   a  considerable   extent  the 
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musculature  of  the  bladler,  and  increases  the  excitability  of 
the  pelvic  nerve  (Frankl-Hochwart  and  Frohlich  (90),  and 
Hofs'atter  124). 

(c)  The  intestine. —  BelK  15)  observed  the  power  of  pituitary 
extract  to  restore  peris' alsis  to  the  paralytically  distended 
bowel,  a  capability  which,  according  to  Dale  and  Laidlaw, 
is  not  represented  by  any  definite  action  on  the  bowel 
of  the  normal  animal.  But  Beyer  and  Peter  (13),  working 
with  the  surviving  small  intestine  of  rabbits,  find  that,  after 
a  preliminary  diminution  in  rhythm  and  tone,  both  these 
are  very  strikingly  increased.  The  rhythmical  movements 
are  often  increased  tenfold.  The  first  phase  is  considered 
by  the  authors  to  be  due  to  stimulation  of  the  sympathetic 
fibres  which  inhibit  the  muscle.  The  second  phase,  on 
the  other  hand,  is  due  to  stimulation  of  Auerbach's  plexus 
and  the  post-ganglionic  fibres.  With  very  powerful  doses, 
this  second  effect  is  very  slightly  manifested  or  may  be 
absent  altogether,  so  that  an  immediate  and  lasting  inhibition 
may  be  the  only  result. 

Just  as  Schafer  and  Vincent  found  two  separate  sub- 
stances acting  on  the  blood-pres?iire — a  pressor  and  a 
depressor — so  Beyer  and  Peter  distinguish  two  separate 
substances  having  respectively  the  two  actions  on  the  intes- 
tine just  described,  the  sympathetic  inhibitory  substance 
beiiig  insoluble  in  alcohol,  the  autonomic  augmentor  substance 
soluble. 

These  effects  on  the  intestine  can  be  repeated  at  frequent 
intervals,  while  the  effect  on  the  bladder  rapidly  becomes 
less  in  successive  trials. 

It  is  doubtful  how  far  these  effects  are  truly  specific  for 
extracts  of  pituitary. 

The  effects  of  pituitary  extracts  on  the  intestine  have 
been  studied  also  by  Ott  (194),  Fodera  and  Pittau  (88), 
Franchini  (89),  and  Houssay.  The  latter  author  has  also 
recently  given  an  a'count  of  some  medical  applications  uf 
these  effects  (136). 

(d)  The  stomach. — The  effects  of  pituitary  extract  on  the 
stomach  appear  to  resemble  very  closely  those  upon  the 
intestine  just  described.  llu  re  is  at  first  some  inhibition, 
which  is  followed  by  a  powerful  and  persistent  augmentation. 
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The  rhythmical  movements  are  very  markedly  exaggerated. 
These  aitions  were  first  noted  by  Houssay  in  the  frog,  and 
then  in  othi  r  animals  and  man  (131,  132,  133).  The  results 
were  confirmed  by  Bonis  and  Midulla  (iS). 

Clinical  observations  in  the  same  direction  were  made  by 
Udaondo  (251)  and  Ibafiez  (144). 

(e)  The  pupil. — It  was  discovered  by  Cramer  (38)  that 
pituitary  extract  dilates  the  pupil  of  the  enucleated  frog's  eye. 
Franchini  (89)  noted  also  that  the  serum  of  animals  which 
have  received  intravenous  injections  possesses  slight  mydriatic 
properties  (see  also  Cattapano,  26). 

There  is  thus  a  close  resemblance  between  the  reactions, 
due  to  administration  of  pituitary  (posterior  lobe,  infundibular) 
extracts,  and  those  so  familiarly  called  forth  by  means  of 
adrenin.  The  chief  differences  consist  in  the  preliminary 
fall  (in  some  animals)  and  prolonged  rise  due  to  pituitary, 
and  the  fact  that  this  drug  causes  slowing  of  the  pulse 
after  atropine  or  section  of  the  vagi,  in  the  constriction  of 
the  coronary  and  dilata'.i'n  of  the  renal  vessels,  adrenin 
having  an  opposite  effect  i^Cushing,  43;  Pal,  196). 

5.    EFFECTS    ON    THE    SECRETION    OF    CERTAIN    GLANDS. 

(aj  The  mammary  gland.-  Ott  and  Scott  (195)  discovered 
that  injection  of  pituitary  extract  into  goats  causes  a  marked 
increase  in  the  flow  of  milk.  Schafer  and  Mackenzie  (225) 
and  Mackenzie  (172)  found  that  extracts  of  pituitary  body, 
corpus  luteum,  pineal  body,  involuting  uterus,  and  lactating 
mammary  gland  all  manifest  a  galactagogue  action,  but  the 
pituitary  body  produces  the  most  marked  results. 

Gavin  (10 1)  found  that  the  daiiy  yield  of  milk  in  coa-s 
is  not  increased  by  the  administration  of  corpus  luteum  and 
pituitary  extract.  Schafer  {222)  also  reports  that  injection 
of  pituitary  extract  into  a  muscle  of  a  lactating  woman  caused 
only  a  temporary  increase  in  the  flow  of  milk. 

It  has  been  suggested  (Hammond,  114)  that  the  hyper- 
trophy of  the  mammary  glands  is  brought  about  by  some 
secretion  produced  during  pregnancy,  which  neutralizes  the 
tendency  of  the  cells  to  discharge  under  th.e  influence  of 
secretion   from   the   pituitary   and   other   organs.     When   this 
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inhibitor  is  removed,  the  hormones  causing  the  discharge  of 
the  gland  come  into  action,  and  so  cause  the  secretion 
(Hammond). 

This  seems  likely  from  the  experiments  of  Mackenzie,  who 
states  that,  by  injecting  extracts  of  foetus  or  placenta  together 
with  pituitary  extract  into  a  lactating  animal,  the  action  of 
the  pituitary  is  inhibited.  D'Errico  (69)  injected  blood  from 
a  pregnant  bitch  into  a  lactating  one,  and  found  that  milk 
secretion  was  inhibited,  whereas  blood  of  a  non-pregnant  bitch 
when  so  injected  was  inert.' 

In  regard  to  the  corpus  luteum,  there  is  a  theoretical 
discrepancy  between  the  views  of  those  who  regard  the 
body  as  one  of  the  building-up  factors,-  and  the  results  of 
Schafer  and  others  who  find  that  corpus  luteum  extract 
produces  an  immediate  secretion, 

Hammond  (114)  finds,  as  did  previous  observer?,  that  the 
galactagogue  effect  of  pituitary  extract  is  only  temporary. 
The  effect  is  not  muscular.  The  daily  yield  is  only  slightly 
increased,  and  is  not  dependent  on  increased  blood-pressure. 
The  pituitary  gland  seems  not  to  be  the  origin  of  the 
ordinary  changes  in  the  mammary  gland.  Histological  evi- 
dence points  to  a  direct  action  of  the  extract  on  the  glandular 
epithelium.  The  milk  obtained  after  injection  has  a  higher 
percentage  of  fat  than  normal  ;  in  the  subsequent  milkings, 
however,  there  is  a  drop  in  the  percentage  of  fat,  although 
that  of  the  other  ingredients  remains  normal. 

While  the  proteins,  lactose,  and  ash  are  secreted  in  close 
connection  with  the  water  of  the  milk,  the  amount  of  fat  is 
not  so  connected  with  the  amount  of  water.  The  ratio  of 
"  nitrogen  to  lactose  "  is  relatively  constant  throughout. 

Houssay  (142)  has  reached  the  same  general  conclusions 
as  Hammond,  though  independently.  The  former  observer 
lays  stress  on  the  temporary  nature  of  the  effect.' 

(6)  The  kidney. — The  diuretic  action  ol  pituitary  extracts 

'  See,  however,  Mackenzie  (172). 

'  O'Donoghue  (187)  and  Vincent  (257). 

'  Since  the  above  was  written  I  have  seen  the  paper  by  Hill  and  Suther- 
land Simpson  {Quart.  Journ.  Exp.  Physiol.,  1914,  viii.  p.  103),  who  state  that 
pituitary  extract  increases  the  immediate  secretion  of  milk,  but  causes  after- 
wards a  decrease  below  normnl. 
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was  discovered  by  Magnus  and  Schiller  (173),  and  a  fuller 
account  was  given  b)'  Schafer  and  Herring  (224).  The  increase 
of  secretion  is  accompanied  by  dilatation  of  the  renal  arteries, 
so  that  the  organ  swells.  The  action  is,  therefore,  different 
upon  the  renal  vessels  from  that  on  the  arteries  in  general, 
which  are  strongly  contracted  by  it  (Schafer,  223  ;  Hallion  and 
Carrion,  112).  The  rise  in  blood-pressure  produced  by  this 
general  contraction  is  not  the  sole  cause  of  the  mcreased 
secretion  of  urine,  for  a  second  dose  administered  a  short  time 
after  the  first  will  again  accelerate  secretion,  although  the 
second  dose  may  not  cause  any  rise  of  general  blood-pressure, 
but  rather  a  fall.  There  is,  therefore,  a  specific  diuretic  effect 
upon  the  renal  epithelium,  just  as  there  is  upon  the  epithelium 
of  the  mammary  gland  (Schafer,  221,).  The  tolerance  pro- 
duced by  a  first  injection  is  then  less  marked  than  in  the 
case  of  the  blood-pressure  response,  but  with  large  dojes  it 
is  well  marked. 

Beco  and  Plumier  (14)  report  that,  under  certain  circum- 
stances, there  is  a  secondar}'  diminution  of  the  flow  of  urine, 
following  upon  vaso-constriction  of  the  kidney. 

Hoskins  and  Means  (126)  believe  that  the  pituitrin  diuresis 
is  due  primarily  to  direct  stimulation  of  the  renal  cells — 
usually  aided,  perhaps,  by  a  concomitant  vaso-dilatation  in  the 
kidneys. 

(c)  The  stomach. —  It  was  shown  by  Edkins  (^72)  that 
extracts  made  from  the  pyloric  mucous  membrane  in  boiling 
water  or  0*4  per  cent,  hydrochloric  acid  contain  an  active 
substance  which,  on  injection  into  the  blood-vessels  of  an 
animal,  leads  to  a  secretion  of  gastric  juice. 

Frouin  (95)  found  a  similar  action  on  the  injection  of 
gastric  juice.  Eirenhardt  (74)  confirmed  the  results  of  Edkins, 
but  Emsmann  (jj)  obtained  some  definite  effects  upon  the 
flow  of  gastric  juice  as  a  result  of  injection  of  extracts  of 
other  organs,  such  as  the  intestine. 

Houssay  (137)  has  recently  reported  a  very  decided  action 
of  pituitary  extracts  upon  the  flow  of  gastric  juice,  and  has 
published  some  very  convincing  tracings.  This  appears  to  be 
a  direct  action  on  the  secreting  cells,  as  in  the  case  of  the 
mammary  gland  and  the  kidney.     At  i;ny  rate,  the  effect  can 
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be  observed  upon  the  isulaled  stomach. 

6.  general  physiological  effects  (subcutakeous  and  intravenous 
injections). 

In  1899,  Schafer  and  Vincent  (272)  reported  that  they  had 
made  a  few  experiments  upon  the  effects  which  can  be  pro- 
duced by  the  subcutaneous  injection  of  decoctions  of  the 
infundibular  part  of  the  pituitary  body.  These  were  per- 
formed upon  mice  and  young  rats,  and,  although  the  dose 
required  was  much  greater,  showed  that  the  pituitary  extracts 
can  produce  results  resembling  in  a  general  way  those  of 
adrenal  extracts  (Oliver  and  Schafer,  188,  i8j  ;  \'incent,  255). 
They  cause  quickened  respiration,  increased  heart's  action,  and 
ultimately  paralysis,  beginning  in  the  hind  limbs. 

Similar  experiments  have  since  been  carried  out  by  many 
observers.  Etienne  and  Parisoi  (82,  83},  Renon  and  Delille 
(210,  211),  .\zam  (12),  and  A.  Delillt;  (65,  66,  67)  have  found 
diuresis  as  a  result  of  injection  of  the  extract,  and  Thaon  (248) 
records  haematuria  and  albuminuria.  Etienne  and  Parisot  (82) 
further  record  a  permanent  hypertension  as  the  result  of 
repeated  injection  of  pituitary  extracts.  Mairet  and  Bosc  (174) 
observed  very  little  effect  on  subcutaneous  injection  (see  aho 
Panton,  197),  while  Carraro  (23)  succeeded  in  causing  the 
death  of  rabbits  by  means  of  subcutaneous  injeciion  of  pituitary 
extracts. 

Conti  and  Curti  (36,  37;  state  that  the  effects  of  subcuta- 
neous injection  are  modified  by  previous  injection  of  thyroid 
extract,  or  extract  made  from  the  anterior  lobe  of  the  pituitary 
body  or  the  pharyngeal  pituitary.' 

The  toxic  effects  of  pituitary  extracts  are  not  nearly  so 
pronounced  as  those  of  the  adrenals.  The  symptoms  observed, 
in  addition  to  those  mentioned  above,  are  apathy  and  somno- 
lence, excitation  followed  by  muscular  weakness,  sudden 
cessation  of  heart-beat,  and  loss  of  weight  after  repeated 
injections,  cardiac  hypertrophy,  ulceration,  and  haemorrhages 
in  the  intestine  (Eranchini,  89),  and  hypersemia  and  hajmor- 
rhages  in  the  kidney  (Thaon,  247,  and  Giavedoni  and  Ruggieri, 
104). 

Urechia  (252)  found  that  a  reinjection  after  an  interval  or 

'  Gamier  and  Thaon  (loo),  and  Salvioli  and  Carraro  (216,  217)  have  also 
contributed  to  our  knowledge  of  this  subject. 
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ten  days  gave  rise  to  symptoms  of  an  anaphylactic  nature  {see 
also  Panton,  197).' 

C— THE  QUESTION  AS  TO  WHICH  ELEMENTS  OF  THE 
PITUITARY  BODY  FURNJSH  THE  ACTIVE  SUBSTANCE 
OR  SUBSTANCES  —  FUNCTIONS  OF  THE  DIFFERENT 
PARTS  OF  THE   PITUITARY   BODY. 

As  we  have  already  seen,  Howell  (143)  discovered  that  it 
is  from  the  posterior  lobe  only  that  active  extracts  can  be 
obtained.  This  was  confirmed  by  Schafer  and  V'incent  (226, 
22j).  The  observation  was  contrary  to  whai  might  have 
been  expected,  since,  from  the  distinctly  glandular  nature  of 
the  anterior  lobe,  it  would  appear  a  priori  that  it  would  be 
more  likely  to  furnish  active  physiological  substances. 

But  we  must  remember  that  there  are  epithelial  elements 
in,  and  in  close  relation  to,  the  nervous  portion  {sa  Figs,  i  and 
2),  and  it  was  a  natural  assumption  that  these,  and  not  the 
nervous  portion  proper,  would  be  found  to  yield  the  pressor 
substance.  But  some  years  ago,  Professor  Osborne  and  myself 
(191)  tested  the  matter,  and  found  that  an  extract  made  from 
the  central  part  of  the  infundibular  portion— devoid  of  epi- 
thelial elements — is  much  more  active  than  one  from  the 
peripheral  epithelial  part.  We  expressed  the  opinion  that 
probably  the  external  layer  would  be  found  to  be  inactive  if 
it  could  be  obtained  quite  free  from  admixture  with  the 
central  portion. 

Schafer  and  Herring  (224)  found  this  to  be  the  case  too 
with  the  substance  which  acts  as  a  diuretic.  Improbable,  then, 
as  it  would  appear  at  first  sight,  the  conclusion  is  inevitable 
that  it  is  the  nervous  poriion  proper  which  contains  the 
substance  or  substances  having  such  pronounced  pharmaco- 
dynamical  properties,  different  from  those  possessed  by  other 
kinds  of  nervous  tissue. 

Bell  fi5),  Sdvestrini  and  Badnel  (235),  Sandri  (218,  219), 
Lewis,  Miller,  and  Matthews  (152)  hold  a  different  view,  and 
have  obtained  different  experimental  results. 

On  the  other  hand,  Fodera  and  Pittau  (88),  Salvioli  and 
Carraro    (216,   217)  and  Houssay  (133),  also  Houssay  and 

'  For  recent  work  on  the  pharmacology  of  the  pituitary  body,  see  Frdhlich 
and  Pick  (92,  93  and  94). 
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Giusii  (138)  have  obtained  the  same  results  as  Osborne  and 
the  present  writer. 

I  have  never  had  an  opportunity  of  repeating  the  experi- 
ments carried  out  in  conjunction  with  Profess jr  Osborne,  but, 
since  they  have  been  confirmed  by  the  above-mentioned 
writers,  1  am  strongly  inchned  to  adopt  the  view  of  Houssay 
that  the  substance  or  substances  are  secreted  by  the  cells  of  the  pars 
intermedia,  and  then  collected  and  concentrated,  or  changed  into  more 
active  forms  in  the  nervous  portion  proper} 

No  physiologically  active  substances  can  be  extracleJ  from 
the  anterior  lobe  (except  a  depressor  substance,  which  is 
common  to  all  organs  and  tissues).  This  part  of  the  pituitary 
is  related  to  the  general  growth  of  the  body,  and  especially  of 
the  skeleton.       {See  Section  D.) 

D. — FEEDING   AND   METABOLISM    EXPERIMENTS. 

The  first  metabolism  experiments  were  performed  by  Schiff 
(229).  He  found  that  there  was  no  influence  on  the  nitrogen 
in  any  case,  but  that  the  phosphorus  output  was  sometimes 
increased,  due  to  katabolism  of  bony  tissue.  But,  as  pointed 
out  by  Malcolm  (175),  the  increase  may  have  partly  been  due 
to  nuclein. 

Moraczewski  (182)  found  in  a  case  of  acromegaly  the 
nitrogen  output  was  increased,  also  that  of  phosphorus, 
while  Oswald  (193)  found  no  effect  on  nitrogen  or  phos- 
phorus. 

Malcolm  (175)  noted  that  the  anterior  lobe,  administered 
dry,  tends  to  cause  a  retention  of  nitrogen  ;  the  dried  nervous 
portion  has  a  similar  effect.  The  fresh  entire  gland,  in  large 
doses,  increases  the  output  of  nitrogen.  The  anterior  lobe 
causes  a  retention  of  phosphorus,  while  the  posterior  lobe 
causes  a  loss  followed  by  retention.  On  the  whole,  Malcolm's 
results  pointed  to  a  greater  activity  on  the  part  of  the  nervous 
portion. 

Caselli  (24,  25)  observed  no  effect  on  growth  from  long- 

'  Herring  {Quart.  Journ.  lixper.  Physiol.,  1914,  viii.,  pp.  243-274)  has  recently 
confirmed  the  results  of  Osborne  and  Vincent.  "  The  pars  nervosa  is  from  two 
to  five  times  more  powerful  than  tlie  pars  intermedia  in  its  action."  He  thinks 
that  the  substance  acting  upon  the  uterus  is  formed  at  an  early  stage  in  the 
pars  intermedia,  but  the  substance  acting  upon  the  blood-pressure  and  kidney  is 
a  later  product,  resulting  from  the  breaking  down  of  the  hyaline  bodies  or 
disintegrating  pars  intermedia  cells  in  the  pars  nervosa. 
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continued  injections  of  extracts  made  from  the  whole  gland, 
but  in  some  cases  feeding  with  the  gland  retarded  growth. 
Sandri  (2iS,  219)  fed  young  mice  and  guinea-pigs  with 
pituitary  emulsion,  and  states  that  this  caused  an  arrest  of 
growth.  Cerletti  (  27)  injected  pituitary  emulsion  intraperi- 
toneally  into  young  animals,  and  found  that  the  animals 
receiving  the  injection  fell  uniformly  below  the  controls  in 
weight,  and  that  the  bones  of  the  animals  receiving  the 
emulsion  were,  as  compared  with  the  controls,  somewhat 
shorter  as  regards  tha  diaphyses,  but  longer  as  regards  the 
epiphyses. 

Schafer  (220,  221)  has  carried  out  a  series  of  feeding 
experiments  on  white  rats,  the  general  conclusion  from 
which  is  that  the  addition  of  small  amounts  of  pituitary 
tissue  to  the  diet  of  rats  has  little  or  no  effect  upon 
growth. 

Franchini  (89 ),  working  with  rabbits  and  guinea-pigs, 
reports  that  the  calcium  and  magnesium  metabolism  is  much 
reduced.  Elfer  (75)  reports  that  subcutaneous  injection  of 
pituitary  extract  does  not  affect  the  protein  metabolism,  but 
induces  a  temporary  retention  of  phosphorus,  calcium,  and 
magnesium. 

Sack  (214)  saj's  that  the  extract  of  anterior  lobe  of 
pituitar}'  has  no  influence  upon  metabolism.  [See,  however, 
Mochi  (179,  180,  181).] 

Quite  recently  Rosalind  Wulzen  (261)  has  investigated 
the  effects  of  administration  of  anterior  lobe  of  pituitarj' 
body  to  young  growing  birds.  A  very  distinct  effect  is 
shown  in  the  direction  of  retardation  of  growth,  which  is 
manifested  both  in  the  body  and  in  the  length  of  the  long 
bones.  Involution  of  the  thymus  accompanies  this  retard- 
ation, and  the  suggestion  is  made  that  the  former  may  bear 
a  causal  relation  to  the  latter.  The  effects  are  more  marked 
in  males  than  in  females. 

In  very  few  of  these  investigations  (the  last  mentioned 
series  forming  a  notable  exception)  has  sufficient  attention 
been  paid  to  the  difference  between  the  anterior  and  posterior 
lobes  of  the  pituitary.  It  must  be  pointed  out  that,  even 
when  ordinary  care  is  taken  to  separate  the  anterior  from  the 
posterior  lobe,  the  former  will  include  a  strip,  whicii  varies 
in   thickness   in   different   animals,   of    the    pars    mtermedia. 
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The  reflection  of  this  part  over  the  nervous  portion  is  now 
well  known,  and  account  has  been  taken  of  its  presence  in 
the  consideration  of  the  effects  of  posterior  lobe  extracts  {see 
Section  C),  but  the  fact  which  I  have  just  pointed  out,  viz., 
that  there  is  a  reflection  of  the  pars  intermedia  over  the 
anterior  lobe,  is  not  so  generally  recognized.  If  the  pars 
intermedia  be  traced  round  from  the  nervous  on  to  the 
glandular  portion,  it  will  be  noticed  that  the  cells  forming 
it  gradually  fuse  with  the  cells  of  the  glandular  portion  in 
the  depth  of  the  latter  structure,  but  are  continued  as  a  layer, 
retaining  at  any  rate  some  of  the  characters  of  the  pars 
intermedia,  along  the  edge  of  the  cleft.  Although  the  amount 
of  pars  intermedia  adhering  to  the  anterior  lobe  is  not  very 
considerable,  it  is  possible  that  it  might  make  a  difference 
to  the  physiological  extract. 

Houssay  (130)  is  the  only  author,  so  far  as  I  am  aware, 
who  has  definitely  drawn  this  as  a  continuation  of  the  pars 
intermedia;  though  Herring  (118,  p.  136)  states  that  the 
anterior  lobe  in  the  cat  is  separated  from  the  cleft  by  cells, 
"  which  are  larger  than  endothelial  cells,"  and  are  continuous 
at  the  anterior  and  posterior  ends  of  the  cleft  with  the  cells 
of  the  epithelial  reflection.  He  admits  too  that  the  cells 
of  the  intermediate  portion  occasionally  spread  down  a  little 
over  the  front  of  the  anterior  lobe.  The  general  arrange- 
ments are  shown  in  Fig.  i,  and  the  microscopical  structure 
in  Fig.  2.' 

E. — GRAFTING   EXPERIMENTS. 

The  effects  due  to  increased  functional  activity  of  the 
pituitary  body  cannot  be  induced  by  glandular  transplantation 
(Gushing,  43).  Gushing  adopts  the  theory  of  VV.  S.  Halsted 
(113)  that  an  existing  "physiological  deficit"  is  one  of  the 
essentials  for  a  successful  organo-'.ransplantation.  In  support 
of  this,  Growe,  Gushing  and  Homans  (39)  observed  that  the 
life  of  animals,  after  a  total  pituitary  extirpation,  could  be 
prolonged  by  the  immediate  re-implantation  into  the  cerebral 
cortex  of  the  excised  gland,  which  lived  for  a  month. 

In   the   absence   of    such    a   previously  established  deficit, 

'  Since  the  above  was  written  two  interesting  papers  on  "  The  Influence  of 
ThjToid  and  Pituitary  upon  Metabolism  "  have  appeared  (Hewitt,  Quurt.  Juur. 
Exper.  Physiol.,  1914,  Vol.  \'1II.,  p.   103  and  295). 
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the  transplanted  gland  becomes  absorbed  in  a  short  time 
(Clairmont  and  Ehrlich,  30).  In  Schafer's  experiments  (220), 
liie  only  distinct  effect  noticed  was  with  the  posterior  lobe, 
which  caused  a  temporary  increase  in  the  flow  of  urine. 
As  the  implanted  gland  soon  became  absorbed,  this  result  is 
probably  to  be  looked  upon  simply  as  the  effect  of  the 
administration  of  an  equivalent  amount  of  pituitary  extract. 
It  is  possible,  however,  that  the  transplanted  gland  may 
have  functioned  for  a  short  time. 

In  Exner's  experiments  (84)  on  rats,  transplantations  were 
made  of  glands  taken  from  young  animals,  and  there  was  a 
temporary  increase  in  growth  and  weight.  But  it  is  possible, 
in  this  case  as  well,  to  assume  that  the  effect  was  comparable 
to  a  long-continued  administration  of  an  equivalent  amount 
of  extract.'  It  is  pointed  out  b}'  Gushing  that  the  results  o 
these  various  transplantation  experiments  suggest  some  thera- 
peutic possibilities  for  this  method,  as  the  slow  absorption  of 
the  secretion  may  be  an  effective  means  of  administering  the 
active  principle.  Gushing  appears  to  have  obtained  some 
clinical  evidence  that,  when  a  patient  is  actually  suffering 
from  a  physiological  deficiency,  fragments  of  a  transplanted 
pituitary  body  may  survive  and  remain  permanently  active. 

F.— STIMULATION   OF   THE   PITUITARY    BODY    in    situ. 

Cyon  (46,  53)  has  studied  the  functions  of  the  gland  by 
the  method  of  direct  excitation.  He  exposed  the  hypophysis 
by  trephining  the  base  of  the  skull  beneath  the  sella  Turcica. 
Then  he  exerted  light  pressure  upon  the  gland  by  means  of 
a  small  pad  of  cotton.  He  observed  immediately  a  consider- 
able variation  in  the  blood-pressure  and  in  the  number  and 
intensity  of  the  heart-beats.  These  variations  occurred;to  some 
extent  as  the  result  of  the  trephining,  but  were  much  exagger- 
ated by  a  verj'  slight  electrical  stimulation.  Cyoni  worked 
with  rabbits,  and  noted  a  considerable  slowing  of  the  heart- 
beat, with  increase  of  amplitude. 

Different  results  have  been  obtained  by  Biedl  and  Reiner 

'  It  must,  however,  be  noted  that  the  effects  produced,  viz.,  increase  in 
growth  and  weight,  are  in  a  contrary  sense  to  those  observed  by  tlie  majority  of 
recent  experimenters,  administering  the  gland  by  the  mouth.  But  the  effect  of 
giving  whole  gland  would  possibly  be  different  from  that  of  giving  anterior  lobe 
only.     {See  Section  D.) 
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(17),  Houssay  (130),  Caselli  (24,  25),  Gaglio  (99),  Pirone  (206), 
Lo  Monacho  and  Van  Rynberg  (168,  169),  Livon  (156), 
Collina  (32,  33,  34,  35)  and  Lusena(i7i);  but  Masay  (178) 
obtains  results  similar  to  those  of  Cyon,  though  his  interpre- 
tation is  different.  The  efiect  of  direct  stimulation  of  the 
gland  he  attributes,  I'.ke  Scbiifer  and  Herring,  to  an  increased 
discharge  of  the  internal  secretion  into  the  blood-stream, 
where  it  produces  the  usual  result  due  to  the  action  of  the 
extract  upon  the  heart.  The  effect  of  ablation  of  the  pituitary 
body,  in  abolishing  the  rise  of  carotid  pressure  on  compressing 
the  aorta  described  by  Cyon),  is  not  easy  to  explain,  though 
Masay  is  inclined  to  attribute  it  to  operative  shock. 

Schjifer  (220)  reports  that,  in  dogs,  partial  injury  to  the 
pituitary  by  means  of  a  thermo-cautery  or  mechanical  agents 
induces  marked  diuresis.  This  result  is  specially  interesting 
in  relation  to  the  polyuria,  which  occurs  in  injuries  and  tumors 
affecting  the  base  of  the  brain.  This  polyuria  is  more  likely 
to  occur  when  the  pars  intermedia  is  involved.  [See  also 
Rosenhaupt  (213),  Sternberg  (241)  and  Borchardt  (20).] 

G.— EXTIRPATION   KXPERIMENTS, 

The  first  to  perform  experimental  extirpation  of  the  pitui- 
tary was  Horsley  (125),  in  1886.  Among  the  earlier  workers 
must  also  be  mentioned  Friedmann  and  Maas  (91),  Lo 
Monacho  and  Van  Rynberg  (168,  169;,  Marinesco  (176,  177), 
Vassale  and  Sacchi  (253),  Narbutt  (185),  and  Gemelli  (102, 
103),  These  observers  obtained  contradictory  results  ;  but  it 
was  established  by  Paulesco  (202,  203),  in  1906,  that  the  organ 
is  essential  for  life,  and  that  the  onset  of  the  acute  symptoms 
depends  on  the  loss  of  the  anterior  rather  than  on  that  of 
the  posterior  lobe.  Paulesco's  results  have  been  confirmed 
in  the  main  by  Reford  and  Gushing  (209),  Crowe,  Gushing 
and  Homans  (39,  40)  and  Goetsch,  Gushing,  and  Jacobson 
(106)  (see  also  Gushing,  43).  These  observers  find  that  puppies 
survive  total  extirpation  longer  than  do  adults  ;  that  life  can 
be  prolonged  {:>ee  Section  E.)  by  transplantation  of  the  removed 
gland  ;  that,  in  all  cases  which  recovered,  a  fragment  of  the 
anterior  lobe  was  invariably  found  to  have  survived ;  that 
animals  with  a  fragment  of  anterior  lobe,  temporarily  insufficient 
to  support  life,  could  be   tided    over  a  period   of  threatened 
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cachexia  hypophyseopriva  by  subcutaneous  injections,  or  by 
feeding  with  anterior  lobe  ;  and  that  removal  of  the  posterior 
lobe  leads  to  no  very  definite  symptoms. 

The  acute  symptoms  observed  were  tremors,  fibrillary 
twitching,  arching  of  the  back,  insensitiveness,  slow  pulse  and 
respiration,  a  terminal  abrupt  fall  in  body  temperature,  and 
apathy  passing  into  coma  and  death. 

Gushing  and  his  collaborators  describe  in  animals,  which 
recover  after  partial  extirpation,  certain  constitutional  dis- 
turbances, some  of  which  (e.g.,  of  carbohydrate  tolerance)  they 
now  admit  to  be  due  in  part  to  posterior  lobe  deficiency. 
These  constitutional  disturbances  are  adiposity,  changes  in 
the  skin,  disturbances  of  carbohydrate  metabolism,  of  tem- 
perature, of  growth,  and  of  secretion  by  the  kidney.  Sexual 
inactivity  and  changes  in  most  of  the  ductless  glands  are 
described  too. 

In  some  cases,  the  adiposity  was  so  extreme  that  the 
weight  of  the  animals  became  doubled,  the  deposition  of  fat 
is  widely  distributed,  and  in  some  regions  oedema  is  recorded. 
The  skin  becomes  dense,  dry,  and  less  movable  than  usual. 
The  hair  becomes  bristly  and  tends  to  fall  out  in  patches — 
changes,  as  pointed  out  by  Gushing,  not  unlike  those  found 
after  thyroid  extirpation. 

Wrien  much  pituitary  substance  has  been  removed,  a  sub- 
normal temperature  is  the  rule,  and  it  may  fall  nearly  to  room 
temperature.  The  normal  temperature  may  be  restored  by 
applying  heat,  but  this  hastens  the  end.  In  some  cases. 
Gushing  found,  when  the  temperature  was  not  very  low,  that  it 
could  be  raised  by  ingestion,  or  subcutaneous  injection,  of 
pituitary  extract.  He  states  that  a  thermic  reaction  occurs, 
upon  the  injection  of  pars  anterior  preparations,  only  in  cases  of 
anterior  lobe  deficiency,  and  can  be  used  as  a  clinical  test  when 
anterior  lobe  deficiency  is  suspected. 

Pulse  rate  and  respiration  may  be  slow,  and  the  blood- 
pressure  low. 

In  young  animals,  partial  pituitary  extirpation  results  in 
disturbances  of  growth,  especially  in  skeletal  undergrowth. 

Gushing  also  reports  mental  dulness,  irritability,  and  a 
tendency  towards  epileptic  fits. 

After  extirpation,  a   temporary  glycosuria  usually  ensues, 
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followed  by  a  short  period  during  which  the  assimilation  limit 
is  below  normal.  Subsequently,  the  animals  acquire  such  a 
tolerance  for  sugar,  that  it  is  often  diflicult  to  produce  aliment- 
ary glycosuria  with  the  amounts  of  sugar  that  can  be  retained. 
According  to  Cusliing's  observations,  these  facts  are  connected 
with  removal  of,  or  damage  to,  the  posterior  lobe,  and  the  inter- 
pretation given  by  this  writer  is  as  follows  :  "  Normal  posterior 
lube  activity  is  essential  to  effective  carbo-hydrate  metabolism  ; 
an  intravenous  injection  of  posterior  lobe  extract  produces 
glycogenolysis,  and  its  continued  administration  in  excessive 
amounts  leads  to  emaciation.  A  diminution  of  posterior  lobe 
secretion  occurring  in  certain  conditions  of  hypo-pituitarism 
(whether  experimentally  produced  or  the  result  of  disease) 
leads  to  an  acquired  high  tolerance  for  sugars,  with  the 
resultant  accumulation  of  fat." 

It  is  reported  that,  contrary  to  what  might  have  been 
expected,  removal  of  the  j'osterior  lobe  increases  the  flow  of 
urine  rather  than  diminishes  it.  There  is  often  a  true  diabetes 
insipidus,  lasting  for  some  time. 

Experiments  upon  puppies  disclose  a  persistence  of  sexual 
infantilism.  There  are  as  well  changes  in  the  testes,  ovaries, 
thyroid,  thymus  and  adrenal  cortex  and  medulla.  Moreover, 
changes  occur  in  the  reverse  direction,  for  example  in  the 
pituitary  after  castration  or  thyroidectomy,  and  Gushing 
reports  changes  in  the  posterior  lobe  after  extirpation  of  the 
pancreas. 

So  far  as  can  be  gathered  from  Cushing's  account  (43), 
this  author  attributes  most  of  the  disturbances  above  described 
to  deficiency  of  the  anterior  lobe  ;  indeed  the  only  changes, 
■which  he  definitely  attributes  to  damage  to  the  posterior  lobe, 
are  the  effects  upon  carbo-hydrate  tolerance  and  upon  the 
secretion  by  the  kidney.  He  does  not  state  definitely  whether 
these  changes  are  due  to  loss  of  the  nervous  portion  proper,  or 
to  that  reflection  of  the  pars  intermedia  which  passes  over  the 
nervous  portion. 

Hanselmann  and  Horsley  (115)  have  failed  to  confirm  the 
results  of  Gushing  and  his  colleagues.  In  their  experiments 
there  was  a  very  high  death-rate  from  shock,  haemorrhage,  and 
infection;  but  in  the  animals  which  survived,  there  were  no 
characteristic    symptoms    like    those    described    by   Cushiiij;. 
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Hiiiselmann  and  Korsley  further  state  that  they  observed  a 
parallel  death-rate  in  animals,  in  whom  incomplete  extirpation 
had  been  carried  out.  It  is  clear  that  the  results  of  this  series 
of  experiments  are  quite  different  from  those  obtained  by 
Paulesco  and  Gushing. 

Aschner  (4,  5,  6,  7)  has  opposed  the  view  that  the  pituit- 
ary' body  is  essential  to  life.  He  operates  through  the  roof 
of  the  mouth.  In  adult  animals,  according  to  Aschner,  there 
are  no  serious  symptoms  after  the  complete  operation,  although 
there  are  slight  metabolic  changes.  In  young  animals,  on  the 
contrary,  profound  effects  are  produced.  In  these  cases,  the 
symptoms  described  are  analogous  to  those  given  by  Gushing, 
and  which  are  detailed  above.  His  operative  proceedings  are 
criticised  by  Biedl'  and  by  Gushing. 

Quite  recently,  Aschner  has  emphasized  the  relationships 
between  the  pituitary  body  and  the  genital  organs,  and  points 
out  the  bearing  of  these  upon  pathological  conditions  in  the 
human  subject. 

Staderini  (240)  believes  that  extirpation  experiments  have 
given  contradictory  results  in  the  hands  of  different  observers, 
because  operators  have  not  always  taken  account  of  the  "  lobi 
laterales  "  and  the  "  lobus  premamillaris,"  described  by  him  in 
the  cat  and  in  the  ox  (238,  239).  Perna  (205)  has  given  a 
full  description,  with  illustrations,  of  a  "  post-glandular  prolonga- 
tion "  in  the  human  subject.  Other  "accessory  pituitaries," 
which  may  be  mentioned  here,  are  the  "  pharyngeal  pituitary 
bodies"  described  by  Haberfeld  (108),  Erdheim  (79,  80),  Novi 
(186),  Arena  (3)  and  Pende  (204). 

Gomplete  extirpation  can  never  be  said  to  have  been  per- 
formed, unless  these  accessory  bodies  have  been  removed  along 
with  the  main  pituitary.  Moreover,  according  to  Biedl,  total 
extirpation  can  only  be  described  as  such  when,  in  addition  to 
the  removal  of  both  lobes,  the  hypophyseal  peduncle  is  severed 
as  well.  This  latter  operation  is  in  itself,  according  to  Biedl, 
as  fatal  as  complete  extirpation  of  the  pituitary  body.  This 
was  found  to  be  the  case  also  by  Paulesco,  and  Aschner  has 
only  recorded  the  survival  of  animals  in  pituitary  operations 
when  not  too  much  of  the  infundibulum  was  removed. 
Morawski   (183),   however,   found   that   cutting   through    the 

'  "  Innere  Sekretion,  etc.  "     2te.  Aufl.,  1913,  Berlin  u.  Wien. 
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peduncle  has  no  serious  effect  on  the  monkey,  while  cats 
will  not  survive  the  procedure.  This  difference  is  explained 
by  him  by  the  fact  that,  in  the  monkey,  cutting  through 
the  peduncle  does  not  make  an  opening  into  the  third  ven- 
tricle, which  must  happen  in  cats  and  dogs.  Biedl  thinks 
that  the  real  explanation  lies  in  the  anatomical  relationships 
of  the  pars  intermedia  in  the  different  animals,  and  is  of  the 
opinion  that  the  opening  of  a  communication  with  the  third 
ventricle  is  a  matter  of  no  consequence.' 

Summing  up,  so  far  as  is  possible,  these  somewhat  contra- 
dictory experimental  results,  we  may  conclude  with  some 
degree  of  probability  that  : — 

1.  Total  extirpation  of  the  pituitary  body  is  a  fatal  opera- 
tion, though  the  duration  of  life  in  the  operated  animal  varies 
very  considerably  according  to  its  age.  Adult  dogs  and  cats 
will  not  survive  more  than  two  or  three  days  ;  young  animals 
may  live  as  many  weeks. 

2.  Partial  extirpation  of  the  pituitary  body  (if  a  small  part 
of  the  anterior  lobe  be  left  behind)  gives  rise  to  disturbances 
in  growth  and  metabolism  already  described,  and  these  may 
be  induced  in  young  animals  by  deficiency  of  anterior  lobe 
only. 

3.  The  effects  upon  the  genital  organs  may  be  due  to 
deficiency  of  the  pars  intermedia,  and  the  preponderance  of 
evidence  is  that  the  polyuria  and  disturbance  of  carbohydrate 
metabolism  (tolerance)  are  due  to  deficiency  of  this  part  as 
well. 

4.  It  seems  possible  that  removal  of  the  nervous  portion 
proper  would  be  without  any  serious  effects.  This  operation 
can,  however,  scarcely  be  carried  out  without  damage  to  the 
pars  intermedia,  and  this  damage  brings  with  it  the  metabolic 
disturbances  just  referred  to. 

It  is  interesting  to  note  that,  just  as  in  the  case  of  the 
adrenal  body,  so  we  have  in  the  pituitary  two  main  portions, 
one  of  them  glandular,  the  other  nervous.  In  the  case  of 
both  organs,  the  physiologically  active  substances  are  found 
in  the  nervous  portion  ( neurohypophysis,  adrenal  chromaphil 
tissue\  while  the  glandular  portion  seems  to  be  that  which  is 

'  Edinger  (71)  has  recently  offered  still  another  explanation. 
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essential  to  life.' 

H.— THE  QUESTION  AS  TO  A  FUNCTIONAL  RELATION- 
SHIP BETWEEN  THE  PITUITARY  AND  THE  THYROID 
BODIES. 

From  the  time  when  the  ductless  glands  first  began  to  be 
known,  there  has  been  a  decided  tendency  to  regard  them 
as  physiologically  more  or  less  related  to  one  another.  In 
the  earliest  days,  there  can  be  little  doubt  that  the  grouping 
together  of  these  organs  was  very  largely  to  be  ascribed  to 
our  uniform  ignorance  of  their  functions.  But  during  recent 
years  a  certain  amount  of  information  has  been  accumulated, 
which  renders  it  probable  that  there  are  true  inter-relationships 
between  certain  of  the  glands  endowed  with  the  power  of 
internal  secretion.  The  whole  question  constitutes,  or  will 
constitute,  a  very  fascinating,  albeit  a  very  abstruse,  chapter 
in  the  physiology  of  internal  secretion.  We  are,  however,  in 
this  place  concerned  only  with  a  possible  functional  relation- 
ship between  the  thyroid  and  pituitary  bodies. 

Many  of  the  suggestions  which  have  been  made  were  ot 
an  a  priori  character.  Cyon  (46,  60)  has  put  forward  a  theory 
of  an  elaborate  kind  about  the  mutual  function  of  the  thyroid 
and  pituitary  bodies,  and  he  regards  the  latter  as  a  centre 
from  which  the  vascular  supply  of  the  brain  is  influenced 
through  the  former.  Sajous  (215)  apparently  postulates  a 
relationship  between  the  various  ductless  glands,  whose  func- 
tions, according  to  this  writer,  dominate  most  of  the  bodily 
activities,  normal  and  pathological. 

Rogowitsch  (212),  in  1888,  observed  in  rabbits,  killed  at 
periods  of  from  two  to  ten  weeks  after  thyroidectomy,  a  marked 
hypertrophy  of  ihe  pituitary  body.  This  result  was  confirmed 
by  Hofmeisler  (123),  Stieda  (242),  Giey  (105),  PisenLi  and 
Viola  (207,  208).  Schonemann  (23i),Torri  (249),  Herring  (120), 
Lucien  and  Parisot  (170),  Parhon  and  Goldstein  (198),  Leon- 
hardt  (^151),  and  Traina  (250)  found  only  a  moderate  degree 

•  In  making  this  analogy  the  pars  intermedia  is  treated  as  if  it  were  a  part  of 
the  p<;)Sterior  lobe.  Quite  recently  Ascoli  and  Legnani  (9, 10)  have  re-investigated 
the  effects  of  extirpation  of  the  pituitary  body.  They  confirm  in  the  main  the 
views  put  forward  above  and  add  several  important  facts  concerning  changes  in 
the  other  internally  secreting  organs. 
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of  hypertrophy. 

Quite  recently  Lydia  M.  Degener  (64)  has  found  that  the 
increase  in  weight  of  the  pituitary,  after  the  thyroid  glands 
have  been  "  completely  removed  "  ^  from  rabbits,  runs  parallel 
with  the  time  which  intervenes  between  thyroidectomy  and 
the  death  of  the  animal.  After  an  interval  of  179  days,  the 
pituitary  body  had  increased  to  about  three  times  the  normal 
size. 

In  these  hypertrophied  pituitaries  there  is  increased  activity 
of  the  cells  of  the  pars  intermedia,  and  in  the  proper  nervous 
part  of  the  posterior  lobe.  In  these  situations,  granular, 
hyaline,  or  colloid  bodies  become  very  numerous  ;  they  appear 
to  be  partly  of  a  cellular  nature  and  to  find  their  way 
between  the  ependyma  cells  into  the  infundibular  recess  and 
ventricles  of  the  brain.  The  colloid  appears  to  arise  from  the 
epithelial  cells  of  the  pars  intermedia. 

Viguier  (254)  reports  that  in  a  lizard  he  has  found  some 
temporary  modification  of  the  pituitary  alter  thyroidectomy. 
It  further  appears-  that  removal  of  the  parathyroids  produces  in 
the  pituitary  body  compensatory  changes  similar  to  those 
induced  by  the  removal  of  the  thyroid. 

The  precise  nature  of  the  relationship  existing  between  the 
thyroid  apparatus  and  the  pituitary'  body  is  by  no  means  clear. 
Cimorini  (28,  29)  cannot  find  any  changes  in  the  pituitary  after 
parathyroidectomy.  Simpson  and  Hunter  (236,  2^j)  report 
that  complete  removal  of  the  thyroid  gland  in  lambs  does  not 
lead  to  the  appearance  of  iodine  in  the  pituitary.  On  the 
assumption  that  the  iodine  containing  substance  of  the  thy- 
roid represents  its  active  secretion,  this  does  not  support  the 
Rogowitsch  theory  that,  in  thyroid  insufficiency,  the  pituitary 
vicariously  takes  on  its  function.  In  the  experiments  of 
Simpson  and  Hunter,  there  was,  however,  some  compensatory 
hypertrophy  of  the  pituitary  body. 

It  only  remains  to  make  reference  to  some  experiments  of 
Masay  (178)  in  opotherapy,  with  the  object  of  ascertaining 
whether  pituitary  extract  can  replace  the  internal  secretion  of 

'  This  means,  presumably,  that  the  thyroid  and  internal  parathyroid  on  both 
sides  were  removed,  leaving  behind  both  external  parathyroids. 
'  F.  D. Thompson,  PAil.  Trans.,  igio. 
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the  thyroid  ;    the  results  were  entirely  negative. ' 

I.— PITUITAI^Y    INSUFFICIENCY    AND   A   PITUITARY 
ANTISERUM   OR  CYtOTOXIN. 

Masay  (17S)  has  attempted  to  produce  pituitary  insufii- 
ciency  by  the  method  employed  by  Demoorand  Van  Lint  (68), 
in  order  to  obtain  an  "  anti-thyroid  serum."  Guinea-pigs  were 
injected  intraperitoneally  with  an  emulsion  of  dog's  pituitary 
at  intervals  of  two  days.  After  three,  four,  or  five  injections 
the  blood  of  the  guinea-pig  was  collected  and  centrifugalized, 
and  the  serum  (about  10  c.c.)  was  injected  under  the  skin  of  a 
dog.  Masay  gives  his  results  in  considerable  detail,  and  the 
effects  upon  the  animal  are  shown  in  a  series  of  illustrations. 
After  a  certain  number,  usually  two  or  three,  of  such  injections 
the  dogs  show  symptoms,  such  as  loss  of  flesh,  muscular  weak- 
ness, especially  in  the  hind  limbs,  changes  in  the  skeleton  and 
in  the  structure  of  the  pituitary,  the  symptoms  constituting, 
according  to  Masay,  a  veritable  cachexia  hypophyseopriva. 

Ossokin  (192)  reports  that  the  "  hypophyseolytic  serum," 
prepared  from  the  blood  of  dogs  immunized  with  posterior  lobe 
of  pituitary,  produces  a  marked  fall  of  blood-pressure.  The 
precise  significance  of  this  is  difficult  to  understand. 

It  is  yet  too  early  for  us  to  be  able  to  determine  the  value 
of  these  antiserum  experiments." 

J. — CHEMISTRY   OF  THE    PITUITARY   RODY. 

Schafer  and  Vincent  (226,  227),  who  described  a  pressor  and 
a  depressor  substance,  found  that  the  latter  could  be  separated 
from  the  former,  on  account  of  the  fact  that  it  is  soluble  in 
alcohol,  in  ether,  and  in  normal  saline  solution.  It  has  since 
been  shown,  by  the  present  writer  and  collaborators,  that  this 
depressor  substance  is  common  to  all  animal  tissues. 

Schafer  and  Herring  (224)  contend  that  two  active  prin- 
ciples exist  in  pituitar}'  extracts,  one  acting  on  the  circulator)' 
system,  the  other  specifically  on  the  kidney.  Dale  (62)  does 
not  consider  the  evidence  on  this  point  to  be  satisfactory. 

Within  recent  years  two  observers  have  claimed  to  have 

'  For  a  general  discussion  of  the  relations  between   the  pituitary  and  the 
other  ductless  glands,  see  F.  Duncan  (70). 
■  On  this  subject,  see  Parisot  (200). 


172  THE  PRACTITIONER. 

obtained,  apparently  independently,  the  active  substance  in  a 
pure  form.  Houssay  (133)  in  19 11  prepared  the  active  sub- 
stance as  follows  :—"  The  fresh  hind  lobes  were  boiled  in  water  ; 
the  filtrate  was  then  precipitated  with  lead  acetate  and  sulphuric 
acid,  filtered,  and  the  filtrate  dried  in  vacuo.  The  residue  is 
washed  with  chloroform,  ether,  and  alcohol,  and  finally  cry- 
stallized in  vacuo.  The  product  is  insoluble  in  alcohol,  ether, 
or  chloroform,  but  very  soluble  in  water,  and  is  dialysable.  It 
is  precipitated  by  picric  acid,  platinum  chloride,  etc.  If  burnt 
on  platinum  foil,  it  gives  off  the  smell  of  burnt  feathers." 

Solutions  of  this  product  in  normal  saline  produce  the 
effects  of  pituitary  extracts  upon  the  heart  and  vessels. 

Fiihner  (97,  98}  claims  as  well  to  have  isolated  a  pure  cry- 
stalline basic  substance,  which  has  been  put  upon  the  market  in 
the  form  of  its  sulphate,  and  is  called  hypopltysin.  Fuhner's 
product  possesses  all  the  activities  of  pituitary  extracts  on 
respiration,  blood-pressure,  and  the  uterus. 

Herzberg  (122)  has  tested  Fuhner's  substance  clinically, 
and  reports  that  its  action  upon  the  uterus  is  powerful  and 
prompt.  "  Hypophysin  "  is  stated  to  consist  of  four  separate 
substances. 

In  still  later  papers,  Fiihner  (96)  and  Schickele  (22S) 
declare  that  the  substance  acting  upon  the  uterus  is  inde- 
pendent of  that  acting  upon  the  blood-pressure,  and  can  be 
obtained  from  extracts  of  the  anterior  as  well  as  of  the 
posterior  lobe.' 

K. — SUMMARY. 

1.  The  pituitary  body  consists  of  three  parts  :  (a)  anterior 
lobe  or  glandular  portion  ;  {b)  intermediate  portion  ;  (c)  poste- 
rior lobe  or  nervous  portion. 

2.  It  seems  to  be  well  established  that  the  pituitary  body 
is  an  organ  essential  for  life,  and  that  the  part  which  is  so 
essential  is  the  anterior  lobe  or  glandular  portion. 

3.  The  anterior  lobe  is  related  in  some  way  to  the  growth 
of  the  body,  especially  of  the  skeleton,  and  there  seems  to 
be  a  correlation  between  the  pituitary  body  and  the  sexual 
organs,  since,  after  experimental  operations,  or  in  disease,  in 

'  Kraus  (150)  deals  with  the  lipoids  of  the  human  pituitary,  and  Butow  (21 
finds  several  ferments  present  in  the  organ. 
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growing  animals,  there  is  a  condition  of  sexual  infantilism. 

Important  changes  occur  in  the  anterior  lobe  during 
pregnancy.  The  chromophobe  cells  {see  Section  A.)  show 
changes  in  the  nucleus  and  in  the  protoplasm,  and  become 
markedly  eosinophile  ;  they  are  now  referred  to  as  pregnancy 
cells  (Erdheim  and  Stumme,  81  ;  Siguret,  232). 

4.  The  intermediate  portion  secretes  one  or  more  hormones, 
which  have  the  power  of  raising  the  blood-pressure,  slowing 
the  heart-beat,  increasing  the  activity  of  smooth  muscle,  and 
causing  increased  secretion  of  the  urine,  the  gastric  juice,  and 
the  milk. 

5.  The  active  principle  or  principles,  just  referred  to,  can 
be  obtained  in  greater  amount  or  in  more  concentrated  form 
in  the  nervous  portion  proper.  This  indicates  that  the  secre- 
tion takes  place  in  the  pars  intermedia,  and  that  the  substances 
secreted  are  passed  on  into  the  nervous  portion  proper,  where 
they  become  converted  into  more  active  forms,  or  become 
concentrated. 

6.  The  pars  intermedia  probably  exercises  some  kind  of 
control  over  carbohydrate  metabolism. 

7.  It  is  believed  by  many  authors  that  the  hormone  or 
hormones  secreted  by  the  pars  intermedia  are  contained  in 
certain  hyaline  bodies,  which  are  pushed  through  the  neur- 
oglia of  the  pars  nervosa  into  the  third  ventricle  of  the  brain, 
and  that  they  may  be  found  subsequently  in  the  cerebro-spinal 
fluid,  and  thus,  in  a  roundabout  manner,  they  find  their  way 
into  the  circulation.^ 

7.  There  appears  to  be  good  evidence  for  the  existence  ot 
some  kind  of  relationship  between  several  of  the  organs  known 
as  ductless  glands.  That  there  is  some  connection  between 
the  pituitary  body  and  the  thyroid  is  shown  by  hypertrophy 
of  the  pituitary,  and  an  increase  in  the  colloid  vesicles  of  the 
pars  intermedia  after  extirpation  of  the  thyroid. 
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One  of  our  most  distinguished  surgeons,  Professor  W.  S. 
Halsted/  of  Johns  Hopkins  University,  wrote  recently  :  "It 
must  be  evident  to  everyone  that  there  reigns  the  greatest  con- 
fusion on  the  subject  of  the  functions  of  the  glands  of  internal 
secretion."  It  is  obviously  difficult,  under  these  conditions, 
to  comply  with  the  request  of  the  Controlling  Editor  of 
The  Practitioner  to  prepare  an  article  on  the  above  subject. 
To  do  it  at  all,  in  fact,  necessitated  the  avoidance  of  what 
appears  to  have  been  the  underlying  cause  of  the  confusion 
referred  to,  which  is  the  prevailing  custom  of  elaborating  con- 
clusions and  even  theories  on  data  too  few  to  warrant  them. 

It  has  always  seemed  to  me  that  it  was  only  through  the 
resources  of  analytic  and  synthetic  reasoning  on  broad  lines, 
i.e.,  on  the  basis  of  data,  contributed  by  a  large  number  of 
competent  investigators  in  every  branch  of  normal  and  morbid 
biological  science,  concerning  the  ductless  glands,  that  we  could 
hope  to  obtain  at  least  an  approximate  idea  of  the  functions  of 
these  organs.  Such  a  comprehensive  survey  of  available  data 
formed  the  basis  of  a  work,  the  first  edition  of  which  was  sub- 
mitted many  years  ago.^  What  influence  this  work  has  had 
upon  the  development  of  the  question  as  it  stands  to-day 
is  difficult  to  say,  but  the  facts  remain  that  many  of  the 
deductions  submitted  in  its  pages  have  been  sustained  directly 
or  indirectly  by  subsequent  experimentation,  and  that  the  trend 
of  modern  thought  seems  suggestively  to  follow  the  clues  it 
tentatively  indicated  at  the  time.  It  is  because  of  this  that 
the   plan  then   followed  will  be    adhered  to   in   the   present 
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article,  the  salient  features  being  alone    introduced  to  avoid 
abuse  of  space. 

THYMUS. 

The  thymus  is  considered  first  owing  to  its  temporary 
character  as  regards  functional  activity  ;  this,  as  is  well  known, 
usually  lasts  up  to  adolescence,  the  organ  having  by  that  time 
become  gradually  replaced  by  adipose  tissue.  Hence  arises  its 
early  association  with  development.  Analysed,  this  assumption 
gains  support  in  all  directions.  In  status  thymolymphaticus, 
growth,  particularly  that  of  the  bones,  is  stunted  ;  there  is 
defective  development  of  the  genitalia,  including  that  of  pubic 
hair,  and  low  resistance  to  disease,  particularly  infections  and 
intoxications.  Removal  of  the  organ  does  not  directly  com- 
promise life,  but  it  impairs  strikingly  the  development  of  the 
osseous  system  ;  a  rickets-like  condition  results ;  the  bones 
become  soft  and  pliable,  sufficiently  so  in  some  instances  to 
result  in  genu  varum  ;  they  are  more  readily  fractured,  owing 
to  slow  calcification.  This  is  due  to  a  reduction  of  the  calcium 
in  bones  and  other  tissues  (Bracci,  1905),  a  fact  accounted  for 
by  the  high  excretion  of  this  element  in  thyinectomized 
animals  ( Basch),  and  sustained  by  the  observation  of  Soli  that 
thymectomized  hens  lay  eggs  without  shells.  The  influence  of 
the  thymus  on  tbe  osseous  system  is  further  shown  by  the  fact 
that  the  implantation  of  thymus  in  thymectomized  animals 
causes  a  resumption  of  growth,  especially  marked  in  the  long 
bones  (Somnier  and  Floecken,  1908).  The  nature  of  these 
morbid  effects  and  of  the  role  of  calcium  in  the  process  points 
clearly  to  the  identity  of  the  underlying  cause,  viz.,  a  defective 
formation  of  calcium  phosphate. 

Whence  comes,  however,  the  phosphorus  required  in  the 
process  ?  This  recalls  another  feature  of  thymic  chemistr)'  ;  the 
wealth  of  the  thymus  in  nucleinates,  its  lymphoid  cells,  accord- 
ing to  Chittenden,^  containing  a  nucleoproteid  rich  in  phos- 
phorus, 3*5  per  cent.  It  becomes  a  question,  however,  whether 
this  phosphorus  enters  at  all  into  the  physiological  functions 
of  the  organ.  That  such  is  the  case  is  shown  in  various  ways. 
Thus,  removal  of  the  thymus  in  dogs  is  followed  by  clear 
evidences  of  idiocy  (Morel,  19 14).*  At  the  request  of  Bourne- 
ville,  Katz'  performed  autopsies  in  61  mentally  normal  children, 
who  had  died  of  various  diseases,  varying  in  aga  from   one 
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month  to  13  years  ;  in  all  of  these  the  thymus  was  present.  In 
28  mentally  weak  children  examined  post-mortem  by  Bourne- 
\ille,  however,  the  thymus  was  absent.  In  another  series  of 
292  cases  of  mentally  deficient  children,  the  organ  was  absent 
in  74  per  cent.  At  Bicetre,  from  1890  to  1903,  autopsies  of  408 
non-m\'xcedematous  idiots  ranging  in  age  mostly  from  i  to 
5  years — none  being  above  15  years — showed  the  thymus  to 
be  present  in  only  104  instances  (Morel,  1914).  Lange  and 
Dicker,  Garre  and  Lampe  have  reported  cases  of  idiocy, 
in  which  at  autopsy  the  thyroid  was  found  quite  normal, 
while  the  thymus  was  very  small.  That  phosphorus  is  a 
fundamental  constituent  of  cerebral  tissue  need  hardly  be 
emphasized. 

Yet  the  bones  and  central  nervous  system  are  not  the  only 
structures  morbidly  influenced.  Ruhriih''  has  reported  18  cases 
of  infantile  marasnms,  in  which  the  thymus  alone  showed 
lesions.  Notable  atrophy  of  the  organ  was  also  found  in 
20  cases  of  marasmus  in  infants,  under  i  year  old,  by  R.  L. 
Thompson."  Dudgeon*  was  led  to  conclude  that  atroph)'^  of 
the  thymus  was  the  most  characteristic  feature  of  marasmus. 
Rohrer,  Bovaird,  Xicholl,  Warthin,  Rachford,  and  others  have 
defended  the  same  view.  When  we  recall  the  influence  of 
thymectomy  on  the  organism  at  large,  and  the  general  trophic 
disturbances  and  defective  development  this  operation  entails, 
we  cannot  but  be  impressed  with  the  declaration  of  Friedlieben 
as  far  back  as  1858,  that  "  the  size  and  condition  of  the  thymus 
is  an  index  to  the  state  of  nutrition  of  the  body."  The 
influence  of  the  nucleins,  or  at  least  of  the  phosphorus  in  the 
nucleinates,  which  the  lymph  cells  of  the  thymus  contain  is 
thus  not  exercised  over  a  particular  tissue  but  over  all  tissues. 

How  is  the  phosphorus  transmitted  from  the  thymus  to 
the  tissues  ?  This  question  finds  an  answer  in  the  relationship 
between  persistent  thymus  and  Graves's  disease.  In  133  cases 
of  the  latter  disease,  in  which  death  had  followed  operation, 
Mattis  found,  for  instance,  that  76-5  per  cent,  had  an  abnor- 
mally large  thymus.  The  labours  of  Klose,  Capelle,  and  others 
have  so  distinctly  shown  that  a  persistent  thymus  could 
produce  Graves's  disease,  that  thymectomy,  first  found  efficient 
by  Garre,  is  regarded  as  a  warranted  procedure.  Now,  this 
operation  confirms  what  experimental  medicine  had  demons- 

N  2 


i82  THE  PRACTITIONER. 

trated,  viz.,  that  thymectomy  caused  a  gradual  decrease  in 
the  leucocyte  count,  while  the  administration  of  thymus 
caused  an  increase  of  these  cells.  In  Graves's  disease  due  to 
persistent  thymus,  the  operation  not  only  reduces  the  tachy- 
cardia, but  also  a  typical  symptom  to  which  Kocher  called 
attention,  lymphocytosis.  In  Gang's  case,  removal  of  the 
thymus  brought  the  lymphocytosis  down  from  40  to  10  per 
cent. ;  other  surgeons,  including  Halsted  (19 14),  have  observed 
the  same  phenomenon.  This  shows  plainly  that  the  thymus 
is  the  source  of  the  excess  of  lymphocytes  in  the  blood — 
a  fact  which  in  itself  points  to  the  mode  of  distribution  of  the 
nucleins,  or  phosphorus  in  organic  combination,  since  we  have 
seen  that  thymic  cells  are  rich  in  nucleinates. 

These  few  facts  appear  to  me  to  indicate  the  drift  of  our 
knowledge  towards  a  possible  function  of  the  thymus  gland. 
At  least  the  following  theory  (the  same,  in  its  general  lines, 
that  I  submitted  years  ago,  before  many  of  the  confirmatory 
data  adduced  had  been  recorded)  may  be  said  to  encompass 
the  greatest  number  of  scientific  facts  : — 

The  fuiictiun  of  the  thymus  is  to  supply,  through  the  agency  of 
its  lymphocytes,  the  excess  of  phosphorus  in  organic  combination,  or 
nucleins,  which  the  body,  particularly  the  osseous  and  nervous 
systems,  requires  during  its  development  and  growth. 

Additional  testimony  is  afforded  by  the  fact  that  this 
theory  supplies  a  solid  foundation  for  the  various  thymic 
syndromes.  Thus,  it  accounts  for  thymic  idiocy  through 
deficiency  of  phosphorus  in,  among  others,  the  central  nerve 
cells  ;  for  thymic  Graves's  disease,  through  the  toxemia  in- 
duced by  an  excess  of  nucleins,  or  possibly,  nucleic  acid ;  for 
thymic  marasmus,  through  deficiency  of  cellular  nucleins  in 
all  tissues ;  and  finally,  for  thymic  dwarfism  and  rachitis 
through  deficient  formaiion  of  calcium  phosphate. 

If  we  now  try  to  explain  these  syndromes  by  the  theories 
that  have  been  advanced  by  as  many  investigators — all  based 
on  a  restricted  survey  of  their  experimental  results — it  will  be 
found  impossible  to  do  so.  They  are  as  follows  : — That  the 
thymus  gland  is  the  mother  tissue  of  all  lymphoid  structures  ; 
that  it  fits  out  the  leucocytes  for  their  various  functions  ;  that 
it  is  in  some  sort  of  relationship  with  the  reproductive  glands  ; 
that  its  internal  secretion  is  an  antecedent  of  that  supplied  by 
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the  reproductive  organs  when  fully  developed  ;  that  it  prevents 
the  excessive  accumulation  of  acid  in  the  body,  phosphoric 
acid  in  particular  ;  that  it  has  an  action  antagonistic  to  that 
of  the  adrenals  and  thyroid.  Each  of  these  conclusions  fits 
more  or  less  accurately  a  set  of  isolated  observations  ;  but 
none  provides  the  comprehensive  grasp  that  a  bond  fide 
function  of  an  organ  should  possess. 

I'ANCREAS. 

As  first  pointed  out  by  Lepine  in  1889,  the  pancreas  is 
the  source  of  an  internal  secretion  which  he  termed  glycolytic 
ferment.  Its  presence  is  shown  by  the  fact  that  ligation  of 
Wirsung's  duct,  which  should  provoke  glycosuria,  as  does 
complete  removal  of  the  organ,  fails  to  do  so.  It  is  produced, 
in  the  light  of  prevailing  views,  by  the  siti  generis,  and  con- 
stantly reformed,  islets  of  Langerhans  which,  as  first  shown 
by  Schafer,  sustain  carbo-hydrate  metabolism.  When  the 
functions  of  these  islets  are  inhibited  through  local  atrophy, 
hyaline  degeneration,  sclerosis,  etc.,  whether  the  rest  of  the 
organ  be  involved  or  not,  diabetes  appears.  Conversely,  Opie, 
MacCallum  and  others,  have  shown  that,  if  the  islets  are  intact, 
t.^.,  uninjured,  glycosuria  will  not  occur. 

The  glycolytic  action  of  the  product  of  the  islets  in  vitro 
was  shown  by  Diamare  and  others  to  be  such  as  to  require 
the  intervention  of  some  other  agents  or  secretion.  I  sug- 
gested (1907),'  after  a  close  analysis  of  the  question,  initiated 
by  Blum's  work,  that  the  adrenal  secretion — which  I  regard 
as  Pawlow's  "  ferment  of  ferments  " — was  the  main  factor  in 
the  process.  W.  G.  MacCallum  ( 19 1 1) '"  states  that  the  weight 
of  evidence  is  in  favour  of  the  idea  that  the  adrenal  secretion 
can  "  in  some  way  stir  up  the  tissue  [of  the  islets]  to  set  free 
sugar  into  the  circulation  or  mobilize  the  carbohydrates." 
Eppinger,  Falta,  and  Rudinger"  hold  that  it  does  so  by  inhibit- 
ing the  action  of  the  pancreas,  but  this  is  denied  by  MacCallum 
and  others.  From  my  view-point  the  inhibition  referred  to 
by  Eppinger,  Falta,  and  Rudinger  is  due  to  excessive  experi- 
mental dosage.  Hoskins,'-  for  instance,  states,  referring  to 
the  adrenal  secretion  : — "  This  secretion  acts  strongly  in 
remarkably  dilute  solution.  For  instance,  the  presence  of 
I  gm.  in  100,000   litres   or  i  grain   in  1,500  gallons   of  fiuid 
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bathing  a  piece  of  isolated  intestine  is  sufficient  to  check  its 
acti\nty."  Now,  when  we  consider  that  the  chief  effect  noted 
by  Oliver  and  Schiifer  was  contraction  of  the  arterioles,  it 
is  obvious  that  the  dosage  used  by  Eppinger,  Falta,  and 
Rudinger  sufficiently  constricted  the  pancreatic  arterioles  to 
diminish  greatly  the  arterial  blood  supplied  to  the  organ,  and 
thus  inhibit  its  functions,  including  that  of  the  islets  of  Langer- 
hans.  Benedicenti,  Gliissner,  and  Pick,  for  instance,  found 
that  it  took  large  doses  of  adrenalin  to  inhibit  the  secretion 
'  of  the  pancreas.  The  functions  of  the  adrenals,  to  be  described 
later,  will  suggest  the  process  through  which  their  secretion 
activates  that  of  the  islets. 

On  the  whole,  the  prevailing  opinion,  based  on  sound 
evidence,  is  that  the  pancreas  produces  an  internal  secretion  which 
governs  carbohydrate  metabolism  in  the  organism  at  large. 

The  second  function  in  which  a  pancreatic  secretion  takes 
part  is  one  to  which  I  first  called  attention  in  1903,  and 
which  Abderhalden  has  independently  confirmed  in  many 
particulars  by  brilliant  researches  begun  in  1905. 

We  have  just  seen  that  the  internal  secretion  of  the 
pancreas  governs  carbohydrate  metabolism.  According  to 
Abderhalden  "  it  is  "  quite  certain  that  the  cells  of  the  body 
are  capable  of  hydrolytically  splitting  fats  into  alcohol  and 
fatty  acids.  Further,  they  are  able  to  decompose  carbohy- 
drates of  a  complicated  structure,  especially  glycogen,  through 
dextrines  and  maltoses."  The  actual  source  of  these  ferments 
is  not  established,  but  in  the  light  of  the  foregoing  facts  it 
is  reasonable  to  assume  that  it  is  the  pancreatic  internal  secre- 
tion. Again,  Abderhalden  states  that  "  everything  points  to 
the  fact  that  the  cell  has  agents  at  its  disposal  which  render  it 
capable  of  splitting  up  into  their  simplest  units  all  the  com- 
plicated substances  which  are  brought  to  it  or  which  it  itself 
builds  up."  In  other  words,  "  each  separate  cell,  with  very  few 
exceptions,  disposes  of  the  same  or  similar  ferments  as  those 
secreted  by  the  digestive  glands  in  the  intestinal  canal."  As 
these  agents  include  lipase,  amylopsin,  and  trypsin,  all  pan- 
creatic ferments,  we  are  again  brought  to  the  pancreas  as 
the  source  of  the  cellular  ferments  in  the  body  at  large. 

As  to  the  manner  in  which  these  ferments  are  conveyed 
to  the    tissue   cells,   Abderhalden   writes :      "  It   is  an   open 


THEORY  OF   THE  INTERS' A L   SECRETIONS.       185 

question  from  what  source  these  ferments,  which  we  are  going 
to  call  defensive  ferments,  take  their  origin.  Many  facts  accord 
with  the  suggestion  that  the  leucocytes  play  a  part  in  this 
connection.  They  probably  give  off  these  ferments  to  the 
circulation."  He  gives  as  examples  the  demonstrable  ferments 
in  the  pulmonary  alveoli,  which  ferments  "  take  their  origin 
from  leucocytes "  ;  the  migration  of  multitudes  of  leucocytes 
to  oppose  an  invasion  of  micro-organisms,  etc.  He  holds, 
therefore,  that  "the  old  view  whereby  leucocytes  take  up 
substances  from  the  outside  and  digest  them,  must  now  be 
completed  by  the  observation  that  ferments  can  be  given  ofi 
to  the  exterior,  and  that,  therefore,  digestion  may  be  accom- 
plished outside  the  cell." 

While  very  dissimilar  cells  of  the  body  may  thus  contain 
various  ferments,  the  purpose  of  the  latter,  according  to 
Abderhalden,  is  to  decompose  albumen  into  peptones.  It 
can  "be  easily  shown,"  he  writes,  "that  the  cells  of  the  body 
are  able  to  decompose  into  their  structural  units  the  so-called 
polypeptides,  that  is  amino-acids  linked  in  the  manner  of  acid 
amides.  These  ferments  have  acquired  the  name  of  peptoh'tic 
ferments.  Their  presence  has  been  demonstrated  in  animals 
and  plants  in  the  most  varied  kinds  of  cells."  It  is  further 
asserted  that  "each  separate  cell  of  the  body  is  capable  of 
digestion,"  this  applying  only  to  ingested  foods  of  a  structure 
harmonious  with  the  structure  of  the  cell.  Such  materials  are 
alone,  through  the  intermediarj'  of  the  liver  and  lymphatic 
system,  permitted  to  reach  the  cell.  We  thus  have  digestive 
ferments  as  active  participants  in  the  metabolism  of  tissue 
cells. 

Abderhalden  terms  "  defensive  ferment "  the  agent,  or 
aggregate  of  agents,  which  is  able  to  deprive  of  their  specific 
character  disharmonious,  i.e.,  more  or  less  toxic,  agents  of 
endogenous  or  exogenous  origin,  the  object  being  "  to  bring 
the  so-called  reactions  of  immunity  into  close  line  with  pro- 
cesses that  are  normal  and  consequently  familiar  to  the  cells." 
On  the  principle  that  under  normal  conditions  substances 
which  are  toxic,  i.e.,  out  of  harmony  with  the  plasma,  never 
have  access  to  the  blood,  it  seems  apparent  that  the  blood 
plasma  should  be  normally  lacking  in  digestive  powers.  This 
proved    experimentally    to    be    true ;    the   blood  plasma  has 
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never  been  found  "  either  in  the  majoritj-  of  animals  or  in 
man  to  produce  decomposition  of  albumen,  peptones  or  poly- 
peptides." Yet  after  a  meal  rich  in  fat,  active  lipase  could 
be  demonstrated  in  the  blood,  while  after  the  introduction 
parenterally  of  nucleoproteids,  nuclein,  and  nucleic  acids, 
ferments  appeared  in  the  blood  plasma  in  increased  quan- 
tity and  quickly  reduced  these  substances.  This  applied  as 
well  to  cane  sugar  as  determined  in  the  dog  by  the  optical 
method. 

As  to  pathogenic  germs  and  their  toxins,  the  gastro- 
intestinal tract  and  the  liver  afford  the  first  line  of  defence 
for  ingested  organisms,  while  the  lymphatic  system  "  watches 
that  no  material  shall  reach  the  blood  which  is  out  of  harmony 
with  it "  whether  of  endogenous  or  exogenous  origin.  When, 
however,  the  actual  invasion  of  organisms  occurs  "  the  har- 
moniously organized  cells  of  the  tissues  are  subjected  to  the 
influence  of  a  kind  of  cell  which  has  an  utterly  strange 
organization  of  its  own."  Each  cell  of  the  body,  with  very 
few  exceptions,  has  been  found  to  dispose  of  ferments  similar 
approximately  to  those  secreted  by  the  digestive  glands ; 
here,  as  in  the  blood,  the  pathogenic  organism  and  its  pro- 
ducts are  subjected  to  the  action  of  defensive  ferments. 

That  the  tissue  cells  themselves  are  not  disintegrated  by 
these  ferments  is  provided  against,  according  to  .\bderhalden, 
"  b}' giving  them  a  structure  and  configuration  .  .  .  which  are 
out  of  harmony  with  the  ferments."  Be  this  as  it  may,  the 
fact  remains  that  in  the  light  of  his  experimental  work,  .\bder- 
halden  attributes  to  ubiquitous  digestive  ferments  not  only  an 
active  role  in  cellular  metabolism  of  the  body  at  large,  but 
also  defensive  properties. 

The  process  which  I  had  previously  described  '*  was  based 
mainly  on  a  study  of  the  trophocytes  of  sponges,  personal 
laboratory  study  ot  the  properties  of  ferments  in  lower  forms, 
and  a  comprehensive  search  into  the  literature  on  the  subject 
of  nutrition  by  white  corpuscles.  It  introduced,  as  main  pro- 
teolytic agent  in  both  tissue  metabolism  and  the  defence  of 
the  body  against  infection  and  intoxication,  a  trypsin-like 
ferment,  and  diflered  only  from  Abderhalden's  independent 
conclusions  in  that  the  granulations  of  certain  leucocytes 
supplied  their  end  products  of  food  stulfs   to  the  tissue  cells 
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for  their  upbuilding,  besides  the  digestive  ferments  referred  to. 

I  summarized,  at  the  time,  the  prevaihng  views  concerning 
the  presence  of  ferments  in  leucocytes,  in  the  following  words  : 
"  The  presence  of  trypsin  and  other  ferments  in  leucocytes  is 
now  recognized  as  a  fundamental  feature  of  phagocytosis. 
•Metchnikoff's  cytase  is  regarded  by  him,  and  by  Bordet  and 
others,  as  a  trypsin  ;  Kanthack  and  Hardy  also  attribute  the 
proteolytic  activity  of  leucocytes  to  soluble  ferments.  The  more 
recent  writers  refer  increasingly  to  the  presence  in  leucocytes 
of  such  a  ferment."  .  .  .  "That  trypsin  is  the  bactericidal 
agent  of  the  intestinal  tract  has  been  shown  by  Charrin  and 
Levaditi,  Zaremba  and  others."  M.  Labbd  says,  after  referring 
to  the  oxidase  fibrin  ferment,  etc.,  found  in  these  cells  : 
"  They  contain,  moreover,  a  fibrinolytic  ferment  (Leber, 
Achalme),  a  casein  ferment,  a  ferment  analogous  to  trypsin,  a 
glycolytic  ferment  (Rossbach,  Zabolotny,  Tarchelti),  a  lipasic 
ferment  which,  as  shown  by  Poulain,  plays  an  important  role 
in  the  assimilation  of  fats — briefly  all  the  hydrolytic  ferments 
of  the  pancreatic  juice." 

After  showing  that  the  leucocytes  may  be  traced  from  the 
intestinal  walls  laden  with  peptones,  that  the}'  shed  their 
granulations  through  canaliculi,  both  in  the  blood  and  in  the 
tissue  cells,  and  indicating  the  role  of  oxidation  in  the  process, 
etc.,  I  submitted,  among  other  conclusions,  that  the  products 
of  gastro-intestinal  digestion  "  are  taken  up  from  the  intestinal 
canal  by  leucocytes,  the  digestive  leucocytes,  which  then  enter 
the  circulation  ;  and  that  after  terminating  the  digestion  of 
peptones  ingested  by  them,  the  leucocytes  convert  the  end 
products  into  granulations,  i.e.,  into  a  compound  suitable  for 
assimilation  by  the  cells  of  the  body  at  large."  The  leucocytic 
proteolytic  ferment  plays  a  dual  rdle  from  my  view-point ;  it 
completes  the  digestion  of  the  peptones  which  their  host,  the 
leucocyte,  carries  from  the  intestinal  canal  to  the  tissues,  and 
in  the  latter  serves  to  carry  on  the  katabolic  phase  of  the 
metabolic  process. 

In  the  blood,  the  same  leucocytes  carry  on  their  share  of 
the  defensive  process,  as  I  interpret  it,  by  secreting  their 
digestive  ferments  in  the  plasma  when  needed,  i.e.,  when  it 
is  invaded  by  bacteria,  toxins,  toxic  waste  products,  or  other 
substances  harmful  to  the  tissue  cells.     The  katabolic   phase 
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of  metabolism  here  serves  to  break  down  the  pathogenic 
substances,  endogenous  or  exogenous,  precisely  as  it  does  worn- 
out  components  of  the  tissue  cell.  As  we  shall  see,  however, 
this  defensive  process  requires,  as  does  cellular  metabolism 
— as  I  understood  both  these  functions  already  in  1903— the 
intervention  of  other  agents — products,  as  will  be  shown,  of 
ductless  glands  other  than  the  pancreas. 

In  the  light  of  the  foregoing,  and  particularly  of  the  experi- 
mental confirmation  of  the  bulk  of  my  views  by  .\bderhalden, 
it  seems  permissible  to  conclude  that  besides  governing  carbo- 
hydrate metabolism,  the  pancreas  supplies  ferments  which  take  a 
direct  part  in  the  protein  metabolism  of  tissue  cells,  and  also  in  the 
defensive  reactions  in  these  cells  and  in  the  blood  stream. 

ADRENALS. 

In  his  review  (19 13)  of  the  voluminous  literature  on  these 
organs,  Swale  Vincent  writes,'^  "  It  is  regrettable  to  have  to 
admit  that  we  are  still  unable  to  give  a  full  and  satisfactory 
answer  to  the  question,  What  is  the  function  of  these  bodies  ?  " 
Confusion  has  arisen,  it  seems  to  me,  mainly  through  the  many 
directions  in  which  the  secretion  of  the  adrenals  has  shown 
activity.  It  helps  to  maintain  the  tone  of  muscles,  especially 
those  supplied  by  the  sympathetic ;  it  raises  the  blood- 
pressure,  and  increases  the  power  of  the  heart  while  slowing 
its  beats  ;  it  enhances  carbohydrate  metabolism ;  it  destroys 
toxic  wastes  of  muscular  origin  ;  it  reduces  fatigue.  Again,  the 
fact  that  its  supply  is  increased  by  fear,  pain,  strong  emotions 
and  asphyxia  suggests  some  compensative  action  to  counter- 
act the  wear  and  tear  produced  by  these  conditions.  These, 
obviously,  are  not  functions,  but  merely  segmental  expressions 
of  a  general  function.  The  identity  of  what  I  thought  the 
latter  to  be  I  pointed  out  eleven  years  ago.  As  will  be  shown, 
it  accounts  for  all  the  properties  just  described. 

The  process  through  which  the  body  is  supplied  with 
oxygen  is  still  obscure.  The  absorption  of  o.xygen  by  the 
pulmonary  blood  persists  even  when  the  pressure  of  this  gas  is 
almost  nil.  A  strangulated  animal  exhausts  the  air  in  its 
lungs  of  all  its  oxygen,  while  only  traces  of  oxygen  are  to  be 
found  in  the  arterial  blood  of  asphyxiated  animals."  These 
facts  have  long  emphasized  the  belief  that  the  diflusion  doctrine 
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was  defective,  and  that  the  absorption  of  oxygen  from  the  air 
was  due  to  the  presence,  in  the  blood  circulating  through  the 
lungs,  of  some  substance  capable  of  taking  up  this  gas.  This 
conclusion  was  sustained  by  the  researches  of  Bohr  and  others, 
Bohr  and  Henriques  concluding  that  the  substance  "  having 
greater  avidity  for  oxygen  than  the  blood  itself"  in  the  lungs 
was  presumably  "  a  kind  of  internal  secretion."  '■ 

The  advocates  of  the  diffusion  theory  (whose  aerotono- 
metric  figures  are  suggestively  discordant)  have  opposed  this 
view,  but,  as  stated  by  Pembrey,  "  the  body  of  evidence  has 
been  steadily  increasing  in  favjur  of  the  secretory  theory, 
especially  as  regards  the  absorption  of  oxygen."  ''^ 

Adrenal  extractives  being  endowed,  as  is  well  known, 
with  marked  reducing  properties,  it  appeared  to  me  eminently 
fitted  to  act  as  the  "  internal  secretion "  sought  by  Bohr. 
Anatomical  studies  in  lower  animals  and  in  man,  and  a 
svstematic  research  in  the  literature  of  the  subject  showed 
that  this  assumption  was  sustained  by  a  large  number  of 
experimental  and  clinical  facts,  the  principal  of  which  were 
as  follows  : — 

1.  The  secretion  of  the  adrenals,  while  possessing  a  marked 
affinity  for  oxygen,  inevitably  reaches  the  pulmonary  air-cells. 
The  blood  of  the  efferent  vessels  of  the  adrenals,  their  veins, 
passes  to  the  inferior  vena  cava,  directly  on  the  right  side, 
and  by  way  of  the  renal  vein  on  the  left.  The  actual 
presence  of  the  adrenal  secretion  in  the  blood  of  the  adrenal 
veins  is  shown  by  many  experimental  facts.  Hyaline  granules 
(found  subsequently  to  be  their  secretion)  passed  from  the 
interior  of  the  adrenals  to  their  veins.''  The  same  granules 
were  traced  from  the  interior  of  the  organ  along  the  adrenal 
veins  to  the  vena  cava  itself.-"  It  is  doubtless  the  adrenal 
secretion,  and  no  other,  which  is  carried  by  the  blood  of  the 
vena  cava  ;  for,  when  blood  originating  from  the  adrenals  on 
its  w^ay  to  this  great  trunk  was  injected  into  animals,  it 
produced  the  characteristic  effects  of  adrenal  extract,  while 
such  effects  could  not  be  obtained  with  venous  blood  obtained 
from  other  parts  of  the  body.'-'  In  the  lungs  the  adrenal 
principle  dilates  the  bronchioles,  obviously  to  aid  respiration 
and  to  increase  the  air  intake.'-- 

2.  On  reaching  the  air  cells,  the  adrenal  secretion  absorbs 
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oxj'gen,  and  becomes  a  constituent  of  luemoglobin  and  of  the 
red  corpuscles. 

Gamgee  states  that  "  haemoglobin  exists  in  the  blood  cor- 
puscles in  the  form  of  a  compound  with  a  yet  unknown 
constituent  of  the  corpuscles."  This  body  he  defines  as  the 
"  albuminous  moiety  of  the  haemoglobin  molecule "  and  as 
representing  96  per  cent,  of  this  molecule,  the  remaining  4  per 
cent,  being  the  iron-laden  haematin.  Now  this  "  unknown 
constituent "  of  haemoglobin  corresponds  in  its  physicochemical 
properties  with  the  adrenal  secretion."  Thus,  hasmoglobin  is 
insoluble  in  absolute  alcohol,  chloroform,  benzol,  ether,  and 
all  organic  solvents ;  of  all  glandular  products,  that  of  the 
adrenals  alone  shows  this  peculiarity.-* 

Again,  adrenal  extracts  are  rapidly  destroyed  by  alkalies  ; 
this  is  also  a  characteristic  of  hcemoglobin."  This  pigment 
likewise  resists  heat  up  to  the  boiling  point  ;  this  applies  also 
to  adrenal  extract.-'^  Moreover,  Mulon  found  that  the  red 
corpuscles  gave  the  histochemical  reactions  of  the  active  prin- 
ciples of  the  adrenals,  thus  showing  that  these  blood  cells 
actually  contain  this  principle.-"  Broking  and  Trendelenburg  ^'' 
found  adrenalin  in  normal  blood  in  the  proportion  of  about 
I  to  2,500,000  and  that  this  proportion  was  doubled  and 
sometimes  quadrupled  in  true  exophthalmic  goitre.  J,  L. 
Miller-"-'  found  it  increased  four  or  five  times  in  simple  goitre. 
Batelli  ^"  isolated  from  the  blood  a  product  endowed  with  the 
chemical  properties  of  adrenalin.  This  adrenal  principle  is, 
doubtless,  present  in  the  albuminous  portion  of  hajmoglobin 
voided  by  red  corpuscles  into  the  plasma ;  for  the  latter  con- 
tains an  oxidizing  substance  or  oxidase  (the  adrenal  ferment 
dealing  out  the  oxygen  it  took  up  in  the  lungs)  which  resists 
heat  to  the  boiling  point,  and  possesses  other  chemical  charac- 
teristics of  the  adrenal  principle."  Again,  while  in  1S53 
Traube  had  concluded  that  haemoglobin  could  not  fulfil  the 
physiochemical  functions  ascribed  to  it  without  the  aid  of  a 
catalyser,  PoehP-  showed  that  the  adrenal  principle  was  a 
catalyser,  and  Jolles "  found  that  the  activity  of  a  given 
volume  of  blood  as  a  catalyser  corresponded  with  the  number 
of  red  corpuscles  it  contained. 

3.  The  red  corpuscles,  after  absorbing  the  oxygenized 
adrenal  secretion  (the  albuminous  constituent  of  their  hjemo- 
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globin)  yield  it  to  the  blood  plasma  in  the  form  of  droplets. 

Louis  Elsberg,  "'*  many  years  ago,  observed  "  a  projection 
of  a  pediculated  granule  or  knob  "  from  the  periphery  of  red 
corpuscles.  Hirschfeld  "  traced  these  granules  from  the  interior 
of  these  cells  through  one  or  more  minute  apertures,  which 
closed  up  again,  to  the  surrounding  plasma.  Brockbank ""' 
gave  recently  a  beautiful  microphotograph  of  "  platelets  in, 
or  being  extruded  from  red  cells."  Again,  Detemann  ^'  noted 
that  the  buds  on  the  surface  of  the  red  cells  "  at  first  are 
attached  to  the  cell  b)'  protoplasmic  processes  and  contain 
haemoglobin";  but  that  "later,  the  buds  become  separated 
fromt  he  cell,  losing  their  haemoglobin."  The  colouring  matter 
remains  in  the  corpuscles,  the  albuminous  constituent  being 
alone  voided  into  the  plasma. 

Biedl  '*  states  that  "  the  entire  question  of  pigmentation  in 
Addison's  disease  is  urgently  in  need  of  further  investigation." 
The  following  data  have  seemed  to  me  to  indicate  that : — 

4.  The  albuminous  constituent  of  the  haemoglobin,  or 
oxygen-laden  adrenal  secretion,  is  distributed  by  the  red 
corpuscles  to  all  parts  of  the  bod}-  as  an  oxidizing  agent. 

Most  classic  writers  consider  melanins,  the  brown  and  black 
pigments  found,  in  certain  forms  of  sarcoma,  in  the  tissues, 
the  blood,  the  urine,  etc.,  in  various  morbid  states,  as  haemo- 
globin derivatives.'"  While  Morner,  Brandl,  and  L.  Pfeiffer  ■*" 
found  that  it  contained  iron,  and  accept  this  origin,  Nencki 
and  Berdez  ^'  do  not,  because  they  failed  to  find  this  metal 
in  the  pigment  isolated  from  a  melanotic  sarcoma.  These 
discordant  opinions  are  harmonized,  however,  by  the  newer 
conception  I  submit.  The  first-named  authors  dealt  with 
whole  haemoglobin,  containing,  therefore,  its  iron ;  while 
Xencki  and  Berdez  dealt  quite  as  surely  with  haemoglobin,  but 
only  with  its  albuminous  constituent. 

Having  traced  to  the  adrenals  the  origin  of  the  active 
agent  of  this  albuminous  haemoglobin,  and  this  substance 
being  melanin,  the  presence  of  the  adrenal  principle  in 
melanins  must  be  shown.  In  the  first  place,  these  pigments 
were  found  by  Walter  Jones  ^-  insoluble  in  alcohol,  ether, 
benzol,  chloroform,  etc.,  i.e.,  precisely  as  is  the  case  with 
the  adrenal  principle.  This  applies  as  well  to  the  action  of 
alkalies,  to  which   Jones,  Abel,  and   Davis ^'   found  melanins 
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very  sensitive,  and  to  other  tests.  In  the  second  place,  direct 
evidence  was  afforded  by  Boinet,"  who  found,  chemically, 
that  the  bronze  pigment  of  Addison's  disease  was  identical 
to  melanin,  and  also  by  Miihlmann,"  who  discovered  inde- 
pendently that  the  Addisonian  pigment  was  a  product  of  the 
adrenals.  Its  deposition  as  bronze  pigment  is  due  from  my 
view-point  to  regional  slowing  of  the  capillary  circulation. 

A  connection  between  the  adrenal  product  and  respiration 
and  oxygenation  is  further  sustained  by  the  fact  that  (5)  an 
excess  of  adrenal  secretion  causes  a  rise  of  temperature.  This 
action  was  first  observed  by  Oliver  and  Schafer.^*  Reichert  *' 
recorded  a  rise  of  1°  C.  in  rabbits,  accompanied  by  increased 
metabolism.  Morel"  noted  a  rise  of  0*5°  to  1°  C.  (o"9°  to 
1-8^  F.)  in  guinea  pigs.  Lepine^"  states  that  the  increase  of 
blood-pressure  caused  by  adrenal  extract  is  always  followed 
by  a  rise  of  temperature.  This  is  controlled  by  the  familiar 
fact,  first  observed  by  Brown-Sequard,  that  removal  of  the 
adrenals  is  followed  by  a  steady  decline  of  temperature,  and 
also  b)'  the  hypothermia  which  attends  Addison's  disease. 
Finally,  Fuchs  and  Roth '"  found  that  subcutaneous  injections 
of  adrenalin  (i-o  to  i'5  mg.)  caused  the  respiratory  rate  to 
rise,  while  increasing  the  intake  of  oxygen  and  the  output  of 
carbon  dioxide.    This  was  confirmed  by  Bernstein  and  Falta. 

As  previously  inferred,  this  is  but  a  part  of  the  evidence 
on  this  particular  feature  of  the  general  problem.  I  studied, 
for  example,  the  evolution  of  the  red  corpuscles  throughout 
the  animal  scale,"  and  learned  that  they  were  tardy  additions 
to  the  blood  as  storage  cells,  when  the  hjemoglobin  diffused 
in  the  plasma,  as  it  is  in  many  invertebrates  and  in  certain 
low  vertebrates,  failed  to  satisfy  the  needs  of  the  vital  process. 
Having  been  brought  to  the  conclusion  that,  contrary  to 
what  is  now  taught,  it  is  the  plasmatic  adrenoxidase  or 
haemoglobin  which  carries  oxygen  to  the  tissues  and  not  the 
red  cells,  I  traced  this  substance  in  various  tissues  and  organs, 
including  the  nervous  system  (1903),  the  guaiacum  and  methy- 
lene blue  tests  being  those  most  frequently  employed.  The 
oxidases  having  given  the  reactions  of  the  oxygen-laden 
adrenal  secretion,  I  applied  to  the  latter  the  term,  adren- 
oxidase,^" 

On   the  whole,  the   foregoing   evidence   seems   to   me   to 
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have  suggested  that  it  is  the  adrenal  secretion  which,  after 
absorbing  oxygen  from  the  pulmonary  air,  and  being  taken  up 
by  ihi  red  corpuscles,  supplies  the  whole  organism,  inchiding  the 
blood,  with  its  oxygen. 

The  adrenal  secretion,  thus  considered  as  the  active  agent 
in  sustaining  general  oxidation,  explains  the  many  properties 
attributed  to  that  secretion  enumerated  at  the  beginning  of  this 
section  : — As  oxidizing  agent,  it  influences  the  whole  mus- 
culature, but  particularly  that  supplied  by  the  sympathetic 
system,  because,  as  stated  by  Biedl,"  "  the  neuro-muscular 
junction  tissue  [principally  acted  upon  by  adrenalin]  is 
characteristic  of  the  sympathetic  system  "  ;  this,  however,  does 
not  prevent  an  action  on  skeletal  muscles,  as  shown  by  the 
experiments  of  Cannon  and  Xice.^^  The  rise  of  blood-pressure 
is  a  result  of  increased  oxidation  in  the  cardio-vascular 
muscles.  Its  influence  on  carbohydrate  metabolism  is  due  to 
the  fact  that  hastened  oxidation  enhances  sugar  hydrolysis  in 
the  tissues  at  large  ;  whilst  pancreatic  glycosuria  is  due  to  the 
increased  production  of  amylopsin,  owing  to  increase  of  oxida- 
tion in  the  pancreas.  The  destruction  of  muscle  and  other 
wastes,  including  those  due  to  fear,  anger,  etc.,  is  due  to  its 
active  participation  in  a  defensive  process  in  which,  as  we  shall 
see,  oxygen  is  a  preponderating  factor.  The  increased  pro- 
duction of  adrenal  secretion  in  asphyxia  is  explained  through 
the  need  of  an  increased  supply  of  oxygen,  and  also  of 
greater  circulatory  activity,  to  hasten  the  elimination  of  the 
carbon  dioxide. 

THYROID   AND    PARATHYROIDS. 

As  in  the  case  of  the  adrenals,  ample  information  is  avail- 
able concerning  the  phenomena  which  these  organs  may  evoke, 
but  the  manner  in  which  they  incite  them  has  remained 
obscure.  Besides  their  familiar  influence  on  growth  and 
general  metabolism,  they  are  thought  to  oppose  intoxication  by 
toxic  wastes  and  toxins ;  to  cause  general  vaso-dilatation  by 
increasing  the  excitability  of  the  depressor  nerve  ;  to  sustain 
calcium  metabolism,  and  finally  to  promote  katabolism  of 
hydrocarbons.  Analysis  of  these  phenomena  again  shows  that 
the}'  can  all  be  accounted  for  by  a  function  which  I  attributed 
to  these  organs  several  years  ago  (i  903-1 907).  Before 
reference  to  this  function  can  be  made,  however,  a  few  of  the 
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data  in  support  of  the  effects  of  tlie  thyro-parathyroid  secretion 
— granting  that  these  organs  act  jointly,  a  fact  sustained  by 
considerable  evidence — must  be  subniitted. 

As  to  metabolism,  thyroid  preparations  have  often  been 
shown  to  raise  the  temperature,  sometimes  several  degrees  ;  to 
increase  the  oxygen  intake  and  the  carbon  dioxide  output 
sometimes  over  20  per  cent.  ;  to  augment  nitrogen  and  phos- 
phoric acid  excretion,  the  latter  sometimes  very  markedly. 
Graves's  disease,  we  know,  includes  all  these  symptoms.  Con- 
versely, thyroidectom)'-  lowers  oxidation,  the  output  of  carbon 
dioxide,  nitrogen,  phosphoric  acid,  and  other  familiar  symptoms 
of  myxoedema.  The  effects  of  thyroid  gland  in  the  latter 
disease  and  cretinism  sufficiently  emphasize  the  influence  of 
the  thyroid  on  general  metabolism. 

As  to  the  defensive  role  of  the  thyro-parathyroid  apparatus, 
its  importance  is  no  less  great.  Its  secretion  had  been  shown 
by  several  observers  to  possess  both  antitoxic  and  bactericidal 
properties.  The  blood  of  thyroidectomized  animals  proved 
toxic — a  condition  relieved  by  the  use  of  thyroid  or  thyroid 
grafts — while  operated  animals  were  extremely  liable  to  infec- 
tion. On  analysis,  1  was  led  to  conclude,  in  1903,"  that  the 
thyroid  took  an  active  part  indirectly  in  general  immunity  by 
increasing  the  functional  activity  of  the  adrenals,  and,  through 
these  organs,  general  oxidation  and  metabolism  ;  and,  that  the 
resulting  increase  of  functional  activity  in  those  organs,  which 
produced  protective  substances,  correspondingly  augmented 
in  the  blood  the  quantity  of  these  substances — then  known 
collectively  as  Buchner's  alexins. 

This  view  was  confirmed  experimentally  at  the  Bacterio- 
logical Institute  of  Liege  by  Miss  Louise  Fassin."'^  In  1907,  I 
then  offered  chemical  evidence  to  the  effect  that  the  thyro-para- 
thyroid secretion  also  acted  directly,  like  Sir  Almroth  E.  Wright's 
opsonins,  i.e.,  by  sensitizing  the  pathogenic  organisms,  toxic 
wastes,  etc.,  and  thus  preparing  them  for  hydrolytic  digestion. 
This  also  has  been  sustained.  Leopold-Levi  and  H.  de  Roths- 
child, of  Paris,  write  in  this  connection  in  the  second  volume 
of  their  Physiopathology  of  the  Thyroid  Gland'"'':  "  Sajous  has 
attiibuted,  among  the  functions  of  the  thyroid  bod}',  a  rdle  to 
the  latter  which  he  assimilates  to  that  of  opsonins  and  to  auto- 
antitoxines.  More  recently.  Miss  Fassin,  M.  Stepanoff,  and 
M.  Marbc  have  confirmed  on  their  side  the  influence  of  the 
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thyroid  on  the  blood's  asset  in  alexins  and  opsonins." 

How  is  this  sensitization  or  "  opsonization "  produced  ? 
All  clinicians  know  that  the  use  of  thyroid  preparations  in 
young  cretins  is  sometimes  attended  by  softening  of  the  bones 
and  bending  of  the  legs,  notwithstanding  marked  general  im- 
provement. When  it  is  recalled  that  five-sixths  of  the  inor- 
ganic matter  of  bone  consists  of  calcium  phosphate,  it  becomes 
a  question  whether  the  thyroid  does  not  influence  cellular 
phosphorus.  That  such  is  the  case  is  further  suggested  by  the 
facts  that  iodine,  the  active  constituent  of  the  thyroid  secre- 
tion, and  its  salts,  cause  excessive  elimination  of  phosphates 
and  phosphoric  acid,^'  and  that  thyroid  preparations  act  in  the 
same  way.'^'  "  Emphasis  must  be  laid,"  writes  Chittenden,'^'' 
"  upon  the  apparent  connection  between  the  thyroid  gland  and 
phosphoric  acid  metabolism,"  giving  as  example  "  the  increased 
excretion  of  P2O,-,  after  feeding  normal  animals  with  thyroids, 
and  the  great  decrease  in  the  case  of  animals  with  the  thyroids 
removed." 

The  untoward  effects  of  large  doses  of  thyroid  preparations 
on  the  nerv'ous  system,  owing  to  its  wealth  in  phosphorus 
and  fats,  as  manifested  by  tremor,  tach5'^cardia,  optic  neuritis,'^^ 
etc.,  also  bespeak  such  an  action.  Cyon,^-  in  fact,  found  that 
injections  of  iodothyrin  excite  the  depressor  nerve  directly  to 
such  a  degree,  that  the  vascular  pressure  often  declined  to 
two-thirds  of  the  normal. 

A  familiar  action  of  the  thyroid  preparations  is  a  rapid 
reduction  of  fat  in  obese  subjects,  when  full  doses  are  ad- 
ministered. The  presence  in  the  fat  cell  of  a  nucleus  rich  in 
phosphorus,  whose  purpose  is  promptly  to  promote  oxidation  of 
the  fat  when  the  organism  requires  additional  carbohydrates, 
explains  this  action.  Schondorff,*'  in  fact,  found  that  the 
reserve  fats  could  be  exhausted  before  the  nitrogenous  tissues 
were  affected. 

The  mode  of  action  of  the  thyroid  active  principle,  iodine,  is 
suggested  by  the  presence  of  this  halogen  in  all  nuclei,  as  shown 
by  Justus  ^^  and  others.  This  means  that  iodine  is  found 
wherever  phosphorus  is  present,  while,  as  shown  above,  it  is 
most  active  where  phosphorus  is  known  to  be  most  plentiful. 
Now,  chemistry  furnishes  a  clue  to  the  manner  in  which  all 
the  phenomena  I  have  enumerated  are  produced.  '•  If  a  frag- 
ment of  phosphorus,  lying  on  a  plate,  is  sprinkled  with  iodine," 
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writes  Wilson,"  "the  substances  unite,  and  heat  enough  is 
produced  to  kindle  the  phosphorus."  Nitrogen,  hydrogen,  and 
chlorine  are  ubiquitous  constituents  of  our  tissues,  and  the 
vigorous  explosives  they  form  with  phosphorus  and  the  intense 
liberation  of  heat  the  reactions  entail  are  familiar  features  of 
the  laboratory.  Roos  found  that,  in  a  dog  in  nitrogenous 
equilibrium,  iodothyrin  "  caused  at  once  a  marked  increase  in 
the  output  of  sodium,  sodium  chloride,  and  phosphoric 
oxide."  " 

On  the  whole,  these  data  appear  to  me  to  suggest  that :  — 

The  thyroparathyroid  secretion  enhances  oxidation  by  increasing 
the  inflammability  of  the  phosphorus  which  all  cells,  particularly 
their  nuclei,  contain. 

All  pathogenic  elements  in  which  phosphorus  is  present,  bac- 
teria, their  toxins  or  endotoxins,  toxic  wastes,  etc.,  are  thus  rendered 
more  vulnerable  to  the  digestive  action  of  the  plasmatic,  phagocytic 
or  cellular  defensive  ferments. 

The  other  effects  of  the  thyroparathyroid  product  now 
find  their  explanation.  By  sensitizing  the  nuclei  of  all  tissue 
cells,  it  enhances  oxidation,  and  through  it  the  vital  process 
and  growth.  Its  influence  on  calcium  metabolism  is  accounted 
for  by  its  action  on  phosphorus  ;  it  promotes  the  formation 
of  calcium  phosphate.  It  excites  the  depressor  nerve  by 
sensitizing  its  structural  phosphorus.  By  this  action,  it  also 
sensitizes  the  adipose  tissue  nuclei,  and  facilitates  the  katabolism 
of  fats. 

THE    THEORY    OF   THE    INTERNAL    SECRETIONS. 

As  far  as  available  evidence  permits,  the  organs  so  far 
described  seem  alone  to  influence  the  entire  organism  through 
their  products.  No  other  organ  has  definitely  been  shown 
to  produce  an  internal  secretion  capable  of  doing  so  physio- 
logicall)',  i.e.,  under  normal  conditions.  Pharmacological 
effects  such  as  those  obtained  with  pituitary  gland  or  its 
extractives  do  not  demonstrate  the  existence  of  a  bond  fide 
internal  secretion.  This  applies  also  to  the  sexual  glands, 
though  here  the  presence  of  an  internal  secretion,  limited 
normally  in  its  action  to  the  reproductive  system  including 
the  mammary  gland,  is  probable.  Conversely,  in  the  struc- 
tures reviewed  in  this  paper,  we  have  what  appears  to  me, 
when  their  functions  are  considered  collectively  and  inter- 
woven physiologically,  th  fundamental   mechanism  oj  the  vital 
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and  defensive  processes  of  the  body.  Reduced  to  its  simplest 
expression,  this  meclianism  appears  to  me  to  be  as  follows  : — 

The  thymus  supplies  to  all  tissues  the  excess  of  phosphorus  in 
organic  combination  (possibly  as  nucleins)  required  during  the 
development  of  the  body,  to  build  up  its  cell  nucleins.  The  thyro- 
parathyroid  secretion  {thyroiodase)  sensitizes  these  nucleins  to  the 
action  of  oxygen.  The  adrenal  secretion  (through  its  katalytic 
ferment  adrenoxidase')  endows  the  blood  with  its  oxygenizing 
properties.  The  pancreas  supplies  the  ferments  which,  in  the 
intestinal  canal  and  nutritional  leucocytes,  convert  food  materials 
into  products  harmonious  to,  and  for  the  building  up  of,  tissue 
cells,  i.e.,  for  the  anabolic  phase  of  metabolism ;  the  same  pan- 
creatic ferments  carry  on  the  katabolic  phase  of  metabolism. 

All  endogenous  or  exogenous  substances  which  are  not  appro- 
priate for  tissue  building — bacteria,  toxins,  toxic  wastes,  toxics, 
venoms,  etc. — are  subjected  in  the  phagocytic  leucocytes,  the  tissue 
cells,  the  lymphatic  system  and  the  blood  plasma,  to  the  katabolic 
phase  of  metabolism,  which  serves  to  convert  them  into  eliminable 
end-products. 

The  defensive  mechanism  of  the  body  thus  forms  part  of 
its  nutritional  processes,  the  whole  being  dominated,  as  far  as 
present  knowledge  enables  us  to  judge,  b)'-  the  internal 
secretions  reviewed. 
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Median  dt  I'HBfntal  H.  de  Rothschild;  Laureat  d$  I'Academie  de  Medtciin, 
Paris,  etc. 

Definition. — The  term  thyroid  insufficiency  is  applied  to  all 
morbid  syndromes  arising  from  abolition  or  diminution  of  the 
thyroid  parenchyma  ;  in  other  words,  from  inadequacy  or 
suppression  of  the  function  of  the  thyroid  gland.  Where  there 
is  absolute  lack  of  development  or  total  extirpation  of  the 
gland,  complete  suppression  of  function  ensues.  This  condi- 
tion is  described  as  "  maximal  "  thyroid  inadequacy.  Where 
the  thyroid  secretion  is  reduced  by  infective,  toxic  or 
mechanical  lesions,  more  or  less  complete  derangement  of 
one  or  more  aspects  of  the  thyroid  function  is  the  result. 
Under  such  circumstances,  conditions  of  either  "  medium,"  or 
"  minimal,"  inadequacy  prevail. 

Physiology. — The  function  of  the  thyroid  gland  is  manifold. 
It  controls  the  nervous  system,  the  nutritional  exchanges,  and 
the  humoral  equilibrium.  There  is  increasing  evidence  to 
show  that  it  is  in  part  responsible  for  the  processes  which  I 
propose  to  describe  as  thermogenic,  oregogenic,*  morphogenic, 
antigenic  and  prophylactic. 

There  are  disorders  affecting  some  or  all  of  these  processes, 
which  give  rise  to  symptom-complexes  of  varying  character. 
The  origin  of  these  syndromes,  though  more  or  less  easy  of 
recognition,  has  not  vmtil  recentl)'  formed  the  subject  of 
research. 

General  Definition  of  Thyroid  Insufficiency. — Within  the  last 
few  years,  however,  the  notion  of  thyroid  insufficiency  has 
become  very  much  broader  in  its  application. 

In  the  firs-t  instance,  the  term  thyroid  insufficiency  was 
applied  to  extreme  forms  of  the  condition  only.    This  was  the 

•  ■•  N'ous  dcsiron*  attirer  lattention  sur  une  fonction  du  corps  thyroide  que 
nous  proposons  d'appeler  fonction  oregogfene,  autrement  dit  fonction  qui  actionne 
Its  divers  appetits,'  Eludes  sur  la  Physiofiathologie  du  Corps  thyroide,  Octave 
Doin,  190S,  p.  74.     (Translator's  note.) 
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logical  outcome  of  the  discovery  by  the  Swiss  school,  that 
myxoedema  resulted  from  spontaneous  absence  or  surgical 
removal  of  the  thyroid  gland. 

(2)  At  a  later  day,  the  term  was  extended  to  include 
partial  or  attenuated  conditions,  as  well  as  the  formes  frustes. 
These  belong  to  the  category  of  slight  thyroid  insufficiency 
and  are  of  far  more  frequent  occurrence  than  the  severer 
manifestations. 

(3)  More  recently,  however,  the  question  has  been  found 
to  be  one  of  greater  complexity  than  was  at  first  supposed. 
Thyroid  insufficiency,  especially  in  its  benign  forms,  is  rarely 
pure.  It  is  associated  with  a  reaction  to  hyperactivity  on  the 
part  of  the  gland,  provoking  a  syndrome  of  by  no  means 
infrequent  occurrence,  which  has  been  described  by  me  in 
collaboration  with  H.  de  Rothschild  under  the  name  of  thjToid 
instability. 

(4)  Having  once  established  thyroid  insufficiency  and 
thyroid  instability  as  clinical  entities,  it  is  possible  to  recognise 
in  the  subjects  of  these  conditions  the  presence  of  other 
glandular  syndromes,  either  existing  in  juxtaposition  to 
thyroid  insufficiency,  or  directly  or  inversely  related  to  it. 
Whether  it  be  cause  or  effect,  in  cases  such  as  these  thyroid 
insufficienc}'  is  frequently  the  dominating  factor  of  the 
syndrome. 

These  four  groups  denote  the  system  of  classification 
which  it  is  proposed  to  follow  in  the  course  of  this  article. 

General  Etiology.—  Before  describing  in  detail  the  symptoms 
of  thyroid  insufficiency,  it  is  expedient  to  give  a  brief  summary 
of  its  aetiology. 

Thyroid  insufficiency  may  be  the  outcome  of  surgical 
intervention.  Total  extirpation  of  the  gland  is  followed  by 
myxcedema  ;  that  this  is  so  is  proved  by  the  results  of 
experiment. 

In  a  case  of  cervical  hypertrichosis,  in  which  radiotherapy 
was  employed,  the  thyroid  gland  became  atrophied  and  the 
symptom  complex  of  thyroid  insufficiency  was  produced. 
(Acchiote).  To  these  causes  may  be  added  the  prolonged  or 
unskilful  employment  of  thyroid  therapy  in  subjects  of  thyroid 
derangement. 

Predisposition  is  at  the  bottom  of  all  subthyroidic  states. 
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It  may  be  inherited  (congenital  debility  as  evidenced  in 
subthyroidio  families),  or  acquired,  as  the  result  of  the  inter- 
vention of  other  thyrogenic  factors. 

Attenuated  or  partial  manifestations  of  thyroid  insufficiency 
are  the  ones  most  frequently  encountered,  and  these  may 
affect  persons  of  all  ages,  from  sucklings  to  old  people.  They 
explain  the  entire  symptom-complex  of  old  age,  and  are 
observed  with  considerable  frequency  in  infants,  adolescents, 
and  persons  of  mature  age.  The  predominant  role  played 
by  the  thyroid  gland  in  the  sexual  life  of  women,  renders 
them  peculiarly  liable  to  the  slighter  forms  of  thyroid 
insufficiency. 

In  persons  of  low  thyroid  activity  the  precipitating  causes 
of  thyroid  inadequacy  are  very  numerous.  Such  are  hj-gienic 
errors,  a  superabundance  of  meat  in  the  dietary,  over-feeding 
of  any  kind,  venereal  excess,  and  emotional  excess. 

There  are  a  large  number  of  maladies  which  exercise  a 
debilitating  effect  upon  the  thyroid  gland,  and  especially  upon 
the  impoverished  thyroid  gland.  Of  these,  acute  articular 
rheumatism,  tuberculosis,  and  syphilis  are  the  chief.  It  must 
not  be  forgotten,  hovvever,  that  under  other  conditions  these 
diseases  induce  a  predisposition  to  hyperthyroidism,  which 
may  even  lead  to  Graves's  disease  itself.  Other  infective  con- 
ditions which  reduce  the  activity  of  the  thyroid  are  :  malaria, 
smallpox,  scarlatina,  dysentery,  mumps,  chicken-pox,  whooping- 
cough,  typhoid  fever,  influenza,  erysipelas,  leprosy,  etc. 

Intoxications  of  all  kinds— alcoholism,  lead-poisoning,  mer- 
curialism,  verminous  intoxication,  etc. — are  causes  of  thyroid 
insufficiency. 

Thyroid  insufficiency,  as  an  expression  of  exhaustion,  is  a 
concomitant  of  Graves's  disease,  the  condition  thus  presenting 
the  successive  stages  characteristic  of  thyroid  instability. 

The  incidents  of  the  sexual  life  of  women,  puberty,  men- 
struation, pregnancy,  lactation,  confinement,  are  also  potent 
factors  in  the  production  of  thyroid  insufficiency.  The  influ- 
ence of  the  menopause  was  described  by  Gull  and  Ord  in  the 
first  works  which  appeared  on  myxoedema. 

It  is  evident,  then,  that  the  causes  which  lead  to  diminution  of 
the  thyroid  function  are  extremely  numerous.  Certain  of  these 
are  underlying  causes,  and  among  them  heredity  is  the  chief. 
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Slight  infections  and  transitory  intoxications  act  as  provoking 
causes  upon  an  already  impoverished  thyroid  gland.  Indirect 
factors  are  sometimes  manifested.  Such,  for  instance,  is  renal 
inadequacy,  which  points  to  a  pre-existing  condition  of  latent 
thyroid  insufficiency. 

It  frequently  happens  that  the  complete  clinical  picture  of 
thyroid  insufficiency  is  presented  as  the  result  of  a  combi- 
nation of  causes.  The  fundamental  factor  is  supplied  by 
heredity  ;  the  gland  becomes  further  enfeebled  by  the  action 
of  toxi-infections ;  repeated  pregnancies  and  lactation  com- 
bine to  reduce  its  activity  still  further ;  some  minor  factor, 
such  as  over-exertion  or  chill,  is  sufficient  to  provide  the 
precipitating  cause. 

General  Pathogeny. — It  is  not  proposed  to  enter  here  into 
the  results  of  suppression  or  absence  of  the  thyroid  gland. 
Medium  or  minimal  thyroid  insufficiency  is  a  manifestation  of 
reduced  activity  on  the  part  of  the  thyroid  parenchyma.  The 
histology  of  the  thyroid  body  is  briefly  as  follows:— It  is  a 
sealed  gland  without  excretorj-  ducts,  composed  of  vesicles 
separated  by  fine  meshes  of  connective  tissue,  which  enclose 
the  arteries,  veins,  lymphatics,  and  nerves.  Prolongations  of 
the  connective  tissue  are  thrown  out  into  the  interior  of  the 
vesicles.  The  latter  have  a  diameter  which  varies  from  29  to 
300  fi  ;  the}'  are  entirely  sealed,  and  are  enclosed  by  a  wall 
composed  of  a  single  layer  of  cells  with  clear  nuclei.  The  cells 
are  of  two  kinds,  (cells  with  clear  plasm  and  colloid  cells), 
corresponding  to  the  two  different  stages  of  secretion.  The 
centre  of  the  lobule  is  occupied  by  the  colloid  matter  which 
results  from  the  breaking  down  of  the  colloid  cells. 

In  any  condition  of  thyroid  insufficiency,  whether  transi- 
tory or  definitive,  functional  or  organic,  it  is  the  noble 
element  of  the  gland,  the  cell,  which  is  affected.  Speaking 
generally,  there  is  derangement  either  of  the  quantity  or  the 
quality  of  the  secreting  substance. 

(a)  Atrophy  of  the  thyroid  gland,  sclerosis  of  the  connec- 
tive tissue,  from  whatever  cause  arising,  diminishes 
the  quantity  of  the  parenchyma. 
{b)  In  so  far  as  its  secretory  value  is  concerned,  the  cell 
may  be  in  a  state  of  congenital  inferiority.  It  is 
known   that    the   thvroid   substance  of    debilitated 
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persons  is  poor  in  iodine  contents.  A  simple  con- 
gestion, whether  of  toxic,  infective,  or  mechanical 
origin,  may  give  rise  to  a  cellular  lesion  or  to 
weakening  of  cellular  function,  either  condition  being 
expressed  by  thyroid  insufficiency.  The  glandular 
stimulation,  by  which  numerous  infections  are  accom- 
panied, is  frequently  succeeded  by  a  phase  of 
secretory  exhaustion.  Does  the  nervous  system 
play  a  part  in  the  production  of  thyroid  insuffi- 
ciency ?  In  view  of  Cottell's  case,  it  is  permissible 
to  affirm  that  it  does.  Cottell  observed  myxoedema 
as  the  sequel  to  a  bullet  wound,  which  had  destroyed 
the  inferior  cervical  ganglion  of  the  great  sympa- 
thetic, together  with  the  fibres  extending  to  the 
thyroid. 

Once  insufficiency  of  the  thyroid  gland  is  established  its 
secretory  function,  which  is  characterized  chemically  by  the 
presence  of  iodine,  phosphorus,  sulphur,  etc.,  becomes  reduced  ; 
or,  the  resorption  of  the  colloid  substance  and  the  products  of 
internal  secretion  may  be  retarded. 

The  result  in  either  case  is  general  derangement  of  the 
organism.  Disorders  arise  which  are  due  to  diminution  of 
the  soluble  thyroid  ferments  in  the  blood,  the  oxidizing 
agents  and  the  oxydases  (catalase,  peroxydase,  lipase) 
(Yuchtenko). 

CLINICAL   STUDY. 
The  clinical  conditions  are  :  maximal  thyroid  insufficiency 
(myxoedema)  and  slight  thyroid  insufficiency. 

A.  — MAXIMAL    THYROID    INSUFFICIENCY    (mYXCEDEMA). 

Maximal  thyroid  insufficiency  is  expressed  by  the  morbid 
condition  to  which  Ord,  in  1877,  gave  the  name  of  myxoedema. 

I  do  not  propose  to  enter  here  into  a  lengthy  account 
of  this  classic  syndrome,  which  was  first  described  by  Gull 
(1873)  and  by  Ord. 

Apart  from  the  infiltration,  which  is  the  characteristic 
symptom  of  the  condition,  myxoedema  is  expressed  in  child- 
hood by  a  form  of  mental  derangement  which  is  commonly 
described  as  "  idiocy  of  the   cretinoid    type "  ;    by   arrest   of 
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development,  which  may  amount  to  dwarfism ;  and  by  a 
general  retardation  of  nervous  activity  and  of  the  humoral 
exchanges.  These  symptoms  are  fully  described  in  the  text- 
books of  the  subject. 

There  are  two  points,  however,  upon  which  I  should  like 
to  la)'  particular  stress.  The  first  is  this  :  that  in  the  causa- 
tion of  acute  myxoedema,  thyroid  insufficiency,  though  the 
predominating  factor,  is  not  the  only  one.  Among  the  endo- 
crinic  organs  alone,  roles  of  varying  importance  are  played 
by  the  hypophysis,  the  thymus,  the  testicles  and  the  ovaries, 
as  well  as  by  the  pancreas,  liver,  etc.  Derangement  of  these 
organs  reacts  upon  the  tone  of  the  nervous  system  and  the 
great  sympathetic,  as  well  as  upon  the  constitution  of  the 
blood-plasma.  A  portion  of  the  symptomatology  depends 
upon  disturbance  of  these  various  glands.  Briefly  put,  true 
myxoedema  is  a  pluriglandular  syndrome,  the  predominating 
feature  of  which  is  thyroid  insufficiency. 

The  second  point  which  I  wish  to  emphasize  has  a  par- 
ticular application  in  adult  myxoedema,  the  condition  described 
by  the  earliest  observers.  In  this  form  of  myxoedema,  the 
thyroid  function  is  not  suppressed ;  it  is,  however,  sufficiently 
diminished  to  bring  about  infiltration  and  many  olher  symp- 
toms, such,  for  instance,  as  chilliness  and  falling  of  the  hair. 
It  may  happen,  however,  that  by  a  reactionary  activity  of  the 
gland,  local  hyperplasia  in  the  form  of  goitre  is  produced  ;  and 
the  signs  of  thyroid  excess  may  thus  exist  side  by  side  with 
those  of  thyroid  insufficiency.  Adult  myxoedema  is  in  reality 
a  condition  of  thyroid  instability  having  the  appearance  of 
myxoedema.  I  have  seen  ten  such  cases,  and  I  find  the 
experience  they  have  brought  me  very  valuable.  Unless  there 
is  previous  knowledge  of  the  subject,  the  contradictory  nature 
of  the  symptoms  may  lead  to  an  error  in  diagnosis,  with 
consequent  error  in  treatment.  Further,  it  is  the  co-existence 
in  certain  forms  of  myxoedema,  of  symptoms  of  hyperthy- 
roidism which  compels  the  employment  of  thyroid  extract  in 
minimal  doses,  and  which  renders  a  close  scrutiny  of  its  first 
effects  so  imperative.  Where  the  drug  is  well  tolerated,  the 
signs  both  of  thyroid  insufficiency  and  thyroid  excess,  including 
goitre,  disappear. 

There   are   certain   other  points  of  interest  in  connection 
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with  myxcedema. 

In  human  pathology,  ablation  of  the  thyroid  gland,  especi- 
ally that  of  children,  produces  the  symptom-complex  of 
myxcedema,  including  the  characteristic  infiltration  ;  and  it  is 
this  fact  which  enabled  the  earlier  Swiss  surgeons  to  refer  the 
condition,  which  until  then  was  believed  to  be  of  nervous 
origin,  to  its  true  source.  To  obtain  the  syndrome  experi- 
mentally by  removal  of  the  thyroid  gland  of  animals,  is  a 
much  more  difficult  matter.  It  has,  however,  been  done  by 
Horsley  in  monkeys,  and  by  Gley  in  rabbits. 

To  recognize  slight  thyroid  insufficiency  in  all  its  varied 
forms,  an  intimate  knowledge  of  the  maximal  condition  is 
essential.  Any  one  of  the  classic  symptoms  of  myxcedema 
may  appear,  frequently  in  a  less  intense  form,  in  other  morbid 
states.  That  such  symptoms  are  of  thyroid  origin  is  proved 
by  the  favourable  influence  of  thyroid  medication. 

Finally,  even  in  cases  where  thyroid  therapy  is  attended 
by  the  most  satisfactory  results,  and  effects  a  complete  trans- 
formation of  the  subject,  it  is  rarely  capable  of  bringing  about 
a  radical  cure.  In  the  vast  majority  of  instances  the  treatment 
must  be  continued  indefinitely. 

B. — SLIGHT    THYROID    INSUFFICIENCY. 

In  collaboration  with  H.  de  Rothschild,  I  have  recently 
published  a  volume '  on  slight  thyroid  insufficiency.  Owing  to 
its  frequency,  and  the  favourable  effect  which  suitable  thyroid 
medication  exercises  upon  the  condition,  the  subject  is  one 
which  deser\-es  the  attention  of  practitioners. 

In  view  of  the  influence  of  the  thyroid  gland  upon  the 
nervous  system,  especially  the  vegetative  system,  and  upon 
the  humoral  conditions,  it  is  readily  conceivable  that  insuffi- 
ciency of  the  glandular  function  is  attended  by  an  extremely 
diverse  symptomatology,  the  expression  of  which  is  deter- 
mined, in  the  first  instance,  by  local  predisposition,  whether 
inherited  or  acquired.  The  syndrome  includes  disturbances 
in  varying  degree  of  all  the  organs  the  function  of  which  is 
subordinated  to  the  sympathetic  system  ;  which  is,  in  its 
turn,  dependent  upon  the  activity  of  the  thyroid  gland. 

The    clinical  aspects  of  slight  thyroid    insufficiency   are, 

'  Leopold-Ltvi  and  F.  de  Rothschild:  La  Petite  IiisuJJisance  Thyro'idienne 
et  son  Traitement,  Paris,  O.  Doin  and  Fils,  1913. 
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however,  more  complex.  To  an  even  greater  extent  than  is 
the  case  in  uncomplicated  myxcedema,  slight  or  medium  in- 
sufficiency is  attended  by  a  reactionary  hyperfunction  on  the 
part  of  the  gland,  which  is  expressed  by  symptoms  or  syn- 
dromes of  hyperthyroidism.  In  the  second  place,  thyroid 
insufficiency  is  associated  with  symptoms  arising  from  derange- 
ment of  the  other  ductless  glands. 

To  make  the  matter  clearer,  it  will  be  best  to  classify  the 
clinical  signs,  and  to  describe  successively  the  following 
conditions : — 

1.  Uncomplicated    slight     thyroid    insufficiency,    without 

associated  symptoms. 

2.  Shght   thyroid    insufficiency   with    concomitant    hyper- 

thyroidism. 

3.  Slight  thyroid  insufficiency  associated  with  other  endo- 

crinic  symptoms. 

I.  Signs  0/  Uncomplicated  Slii^ht  Thyroid  Insufficiency. — 
Before  entering  upon  a  description  of  the  symptoms  of  sub- 
thyroidism,  there  are  one  or  two  points  to  which  it  is  as 
well  to  direct  attention. 

The  signs  of  thyroid  insufficiency  are  numerous,  but  they 
are  rarely  all  present  in  the  same  individual.  As  a  general 
rule,  the  symptoms  are  trifling,  in  the  sense  that  the)'  do 
not  seriously  affect  the  general  health.  Indeed,  certain  of 
them  are  so  commonplace,  that  they  fail  to  attract  the  atten- 
tion of  the  physician.  Taken  singly,  they  are  not  charac- 
teristic of  thyroid  insufficiency,  for  they  may  arise  from  other 
causes,  more  especiallj'  from  other  glandular  disturbances. 
Finallj',  symptoms  of  a  general  similarity  may  be  produced 
by  the  opposite  poles  of  thyroid  activity.  Thus,  constipation 
may  occur  in  both  subthyroidic  and  hyperthyroidic  states, 
as  the  result  of  thyroid  atony  or  thyroid  spasm.  Vasomotor 
derangement  consistently  combated  (vaso-dilation,  passive  or 
active)  may  bring  about  headache  of  either  subthyroidic  or 
hyperthyroidic  origin. 

The  facts  which  have  led  me  to  regard  as  significant  the 
slighter  symptoms  of  thyroid  insufficiency  are  as  follows : — 

(i)  That  these  symptoms  are  present  in  myxcedema; 

(2)  That  they  yield  to  thyroid  medication  ; 

(3)  That  the  reverse  symptoms   are   observed   in  Graves's 
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disease  ; 
(4 )  That   these   reverse   symptoms   may   be   produced   by 
means  of  thyroid  extract  given  by  the  mouth. 

The  presence  in  an  individual  of  the  slighter  signs  of 
thyroid  inadequacy  constitutes  what  may  be  called  the  sub- 
thyroidic  temperament.     These  signs  are  as  follows  : — 

1.  Transitory  Infiltration.— Ap^rt  from  the  presence  of 
cardiac  or  renal  affection,  a  white  indolent  cedema,  which 
does  not  pit  on  pressure,  makes  its  appearance  in  the  vicinity 
of  the  eyelids,  the  forehead,  and  the  cheeks ;  occasionally, 
there  is  transitory  swelling  of  the  feet,  and  the  subject  finds 
that  his  boots  are  temporarily  too  tight  for  him.  Or  the 
fingers  may  become  sufficiently  swollen  to  render  the  removal 
of  the  rings  a  matter  of  difficulty.  This  transient  cedema 
occurs  with  varying  frequency  ;  it  may  or  may  not  be  periodic 
in  its  occurrence,  and  it  is  observed  in  the  earlier  part  of 
the  day,  or  as  the  result  of  worry,  fatigue,  menstruation, 
migraine,  or  an  asthmatic  attack. 

2.  Hirsute  Derangements.  —  Such  are  partial  congenital 
alopecia,  capillary  nanism,  premature  baldness,  premature 
greyness.  The  eyebrow  sign  is  most  important  ;  it  consists 
in  absence  or  premature  falling  of  the  eyebrows,  or  rarefaction 
or  disappearance  of  the  outer  third.  It  is  referable  either  to 
what  Hertoghe  describes  as  a  process  of  "  keratose  pilaire " 
or  to  defective  development  (agenesie  pilaire). 

3.  Caloric  Disturbance. — (a)  In  its  most  attenuated  form, 
this  manifests  itself  as  coldness  of  the  extremities,  especially 
of  the  feet.  It  is  frequently  unconscious,  particularly  in 
children,  or  it  may  be  subconscious. 

(b)  A  second  form  appears  as  chilliness,  either  general, 
or  confined  to  one  or  other  of  the  extremities,  or  localised 
in  the  back  or  thighs.  The  sensation  is  conscious,  the  patient 
making  frequent  complaints  and  employing  measures  of  all 
kinds  to  guard  against  it. 

(c)  A  third  manifestation  is  shivering  fits,  which  come  on 
after  meals  or  in  the  earlier  part  of  the  day.  They  may  be 
momentary-,  or  they  may  be  prolonged  and  accompanied  by 
chattering  of  the  teeth  and  trembling  of  the  whole  body. 

(ifj  The  temperature  as  measured  by  the  thermometer  is 
frequently    several    points    below    the   normal,    especially    at 
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night.  ^ 

(e)  People  with  subnormal  temperatures  are  frequently 
exquisitely  hypersensitive  to  cold  (Hertoghe).  The  slightest 
draught  provokes  rheumatoid  or  neuralgic  pain,  or  brings  on 
a  lumbago,  torticollis,  or  migraine. 

4.  Chilliness  is  associated  with  vasomotoy  derangement, 
of  which  aero-asphyxia,  cyanosis,  and  chilblains  are  the 
manifestations.     The  pulse  is  usually  small  and  slow, 

5.  An  intestinal  symptom  which  is  the  stamp  of  the  sub- 
thyroidic  temperament  is  constipation.  Like  the  preceding 
symptoms,  constipation  is  a  feature  of  myxoedema  and  is 
susceptible  to  thyroid  treatment. 

6.  Fatigue,  especially  matutinal  fatigue,  is  very  common. 
Subthyroidic  people  are  usually  loth  to  get  up,  and  they  are 
not  at  their  best  in  the  morning.  They  usually  brighten  after 
they  have  breakfasted  and  have  begun  to  move  about,  These 
subjects  sometimes  say  that  they  were  "born  tired." 

7.  /4no>'if;»:ta.— Subthyroidic  children  have  rarely  nmch  appe- 
tite, and  this  is  frequently  the  case  with  adults.  They  have 
to  be  forced  to  eat  and  eating  gives  them  no  pleasure. 
This  symptom  improves,  sometimes  to  a  surprising  extent, 
under  the  influence  of  thyroid  extract, 

8.  Somnolence. — Subthyroid  subjects  require  a  great  deal  of 
sleep,  and  they  fall  asleep  readily  after  meals.  Thyroid  extract 
frequently  has  a  marked  effect  in  reducing  the  need  for  sleep. 

9.  The  subthyroidic  temperament  is  associated  with  a 
tendency  to  obesity  ;  in  other  words,  the  subject  possesses  a 
nutritive  orientation  which,  under  the  influence  of  exogenous 
conditions,  such  as  an  over-abundant  dietary  coupled  with 
insufficient  exercise,  predisposes  to  the  formation  of  fatty 
deposits, 

10.  The  skin  is  dry,  rough,  harsh,  thick,  scaly,  and 
ichthyotic, 

u.  The  stature  is  small,  generally  below  the  medium.  The 
subject  has  either  always  been  small,  or  has  ceased  to  grow  as 
the  result  of  some  illness  which  affected  his  thyroid  gland. 

12,  Certain  developmental  processes  are  retarded  (dentition, 
walking,  speech)  ;  sometimes  development  of  the  testes,  brain, 
hair,  teeth,  etc.,  is  arrested. 

13.  On  the  other  hand,  there  is  sometimes  a  tendency  to 
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premature  senility.  It  is  manifested  by  varicose  veins, 
haemorrhoids,  excessive  development  of  the  veins  of  the  hand, 
a  tendency  on  the  part  of  the  teeth  to  loosen  and  come  out, 
premature  baldness  and  greyness. 

14.  Subthyroidic  persons  are  subject  to  muscular  and 
Articular  pain,  and  to  frontal  and  occipital  headache.  The  latter 
IS  more  severe  in  the  morning,  and  is  so  persistent  that  they 
end  by  becoming  accustomed  to  it. 

15.  To  these  must  be  added  apathy,  indolence,  and  depres- 
sion, the  combination  uniting  to  form  the  syndrome  of  partial 
neurasthenia  (netirastlie'nie  fragmentaire). 

16.  The  eyes  are  frequently  deep-set,  small,  atonic,  and 
lacking  in  expression  ;  the)-  resemble  glass-eyes. 

17.  Viewed  as  a  whole,  the  subthyroidic  temperament  is 
characterized  by  attenuation  of  the  vital  reactions  and  diminu- 
tion of  the  nutritional  exchanges. 

The  nutritional  derangement  is  expressed  in  the  conditions 
affecting  the  urine.  There  is  diminution  of  diuresis,  as  well  as 
in  the  amount  of  the  contained  substances.  There  is  increase 
of  uric  acid,  excess  of  ammonia,  and  increase  of  Lanzenberg's 
coefficient  of  acidosis. 

It  is  exceptional  to  find  all  these  signs  present  in  one 
individual.  The  greater  the  number,  however,  the  greater  the 
likelihood  of  their  disappearance  under  thyroid  medication. 
Let  us  imagine  for  an  instant  a  case  in  which  all  the  signs  are 
present.  The  subject  will  be  small  in  stature,  with  a  tendency 
to  obesity  ;  his  extremities  will  be  cold  and  cyanosed  ;  there 
will  be  partial  congenital  baldness  ;  the  hair  will  be  fine  and 
prematurely  blanched ;  the  eyebrows  will  be  very  scanty. 
There  will  be  infiltration  of  the  face,  especially  in  the  neigh- 
bourhood of  the  eyelids,  and  the  skin  will  be  harsh  and  dry. 
The  observer  will  be  struck  by  the  dull  expression  of  the  eyes 
and  by  the  slack,  depressed,  and  apathetic  bearing.  Closer 
examination  will  reveal  the  fact  that  the  appetite  is  poor,  the 
bowels  constipated,  the  pulse  slow  ;  that  the  nails  and  teeth 
are  in  a  wretched  condition  ;  that  there  is  a  tendency  to 
headache,  somnolence,  muscular  pain,  and  chilliness.  In  such 
a  subject  the  thyroid  body  is  not  visible  during  either  effort, 
repose,  or  deglutition,  and  it  cannot  be  located  by  palpation. 

The    signs    of   thyroid     insufficiency    which    have    been 
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described,  and  which  may  be  regarded  as  the  stigmata  of  the 
condition,  develop  only  in  organs  and  in  systems  which  already 
possesses  a  certain  predisposition.  Es^en  more  than  the 
multiplicity  of  the  thyroid  function,  this  fact  is  responsible  for 
the  variability  of  the  clinical  picture  as  displayed  in  different 
individuals.  It  sometimes  happens  that  accentuation  of  a 
local  predisposition  leads  to  the  development  of  an  extra- 
thyroidic  syndrome,  a  morbid  complex  which,  in  some  cases, 
may  filly  be  termed  a  malady,  of  which  thyroid  insufficiency  is 
the  underlying  cause.  For  example  :  thyroid  insufficiency  is 
accompanied  by  muscular  fatigue,  partial  neurasthenia,  an 
ichthyotic  condition  of  the  skin,  and  alopecia.  Now,  the 
degree  of  neurasthenia,  myasthenia,  ichthyosis,  diffuse  alopecia, 
may  far  exceed  that  which  characterises  the  symptoms  of 
thyroid  insufficiency,  yet  these  signs  may  be  duo  to  thyroid 
insufficiency,  and  in  that  case  will  respond  to  thyroid  treat- 
ment. 

Thyroid  inadequacy  is  further  accompanied  by  other 
indirect  results.  The  activity  of  the  thyroid  gland  in  the 
production  of  opsonins  and  alexines  is  reduced,  with  the  result 
that  the  organism  becomes  very  susceptible  to  slight  cutaneous 
and  mucous  infections,  as  well  as  to  auto-infections,  such  as 
recurrent  sore  throat,  recurrent  herpes,  skin  troubles,  etc. 
Subthyroidism  provides  a  favourable  soil  for  recurrent  erysipelas, 
a  condition  which  yields  readily  to  thyroid  medication. 

In  the  same  way,  the  antito.xic  activity  of  the  thyroid  gland 
is  reduced,  and  the  auto-intoxication  which  results  is  no  doubt 
the  underlying  factor  in  such  processes  as  urticaria,  oedema, 
migraine,  etc.  Eczema,  psoriasis  and  other  skin  affections  are 
referable  to  the  same  cause. 

2.— SLIGHT    THYROID    INSUFFICIENCY    WITH    CONCO.MITAKT    HYPERTHYROIDISM. 

Simple  inadequacy  of  the  thyroid  is  rarely  observed 
clinically,  but  is  almost  invariably  associated  with  symptoms  of 
thyroid  excess. 

Tlie  association  in  one  individual  of  the  signs  of  sub- 
thyroidism with  those  of  hyperthyroidism  constitutes  the 
condition,  which,  in  collaboration  with  H.  de  Rothschild,  I 
have  called  thyroid  instability.  The  clinical  aspects  and 
manifestations  of  the  condition  are  manifold. 

In  some  instances,  a  person  of  hyperthyroidic  temperament 


THYROID  INSUFFICIENCY.  211 

becomes,  from  a  variety  of  causes,  subthyroidic  in  habit.  The 
former  condition  is  expressed  by  the  large  stature,  the  good 
condition  of  the  hair  and  eyebrows,  and  the  history  of  nervous 
irritability.  In  such  an  instance,  the  instability  is  arrived  at 
by  successive  stages. 

In  other  cases,  though  the  underlying  condition  is  sub- 
thyroidic, it  is  associated  with  hyperthyroidic  reactions.  Here 
the  hyperthyroidism  is  derivative  or  reactionary.  It  is 
possible,  even,  for  both  phases  to  exist  simultaneously  in  the 
same  apparatus  (e.g.,  temperature,  hair)  as  the  result  of 
hyperthyroidic  exacerbations,  which,  without  modifying  the 
habitual  morbid  signs  (coldness  of  the  feet,  baldness)  yet 
induce  the  appearance  of  symptoms  diametrically  the  reverse 
(waves  of  heat  to  the  face,  hypertrychosis  of  the  eyebrows). 
In  such  a  case,  the  instability  is  best  described  by  the  term 
"  homopragic." 

It  may  happen,  again,  that  among  the  many  functions  of 
the  thyroid  gland,  some  are  deranged  in  the  direction  of  sub- 
thyroidism  (chilliness,  constipation,  lack  of  development  of 
the  eyebrov.s),  while  others  have  undergone  modification  in 
the  reverse  sense  (palpitation,  trembling,  exophthalmos,  ner- 
vousness). The  condition  is  one  of  "  homochronous"  thyroid 
instabilit)'.  The  symptom-complex  may  supply  evidence  of 
the  inclusion,  among  the  apparatuses  affected,  of  the  great 
sympathetic  or  the  pneumogastric ;  of  vagotonic  or  sym- 
pathetico-tonic  participation  in  the  condition  of  thyroid 
inadequacy. 

The  hyperthyroidism  associated  with  thyroid  inadequacy 
may  be  classified  in  the  following  manner  : — 

(a)  Paroxysmal  derangements  of  a  hyperthyroidic  nature, 
which  appear  as  simple  reactions  and  m.ay  be  classed 
as  symptoms. 

(6)  Reactions  of  a  more  complex  character,  the  manifesta- 
tion of  which  includes  other  symptoms,  and  which 
may  be  classed  as  syndromes. 

(c)  Reactions  affecting  the  thyroid  gland  itself  (endogenous 
goitre). 

A.  Slight  Symptoms  0/  Hyperthyroidism. — These  constitute 
the  prevailing  characteristics  of  Graves's  disease,  and  may  be 
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provoked  by  means  of  thyroid  given  by  the  mouth. 

In  character,  they  are  the  reverse  of  the  slighter  symptoms 
of  thyroid  insufficiency,  and  may  be  briefly  described  as 
follows  : — 

I.  Hypertrichosis,  more  particularly  of  the  eyebrow. 
3.  Hyperthermia,  flushings,  febricula  of  thyroid  origin. 

3.  Acro-erythrosis,  with  cutaneous  humidity. 

4.  Tendency    to    diarrhoea,    the    stools   being    soft    and 

frequent. 

5.  Great  physical  restlessness,  with  a  sensation  of  being 

hurried. 

6.  Insomnia. 

7.  Emaciation. 

8.  Excessive  height. 

9.  Developmental  precocity. 

10.  The    syndrome   which  I  have    named   "syndrome   of 

persistent  juvenility." 

11.  Extreme   nervous   irritability,  with    cardiac   and   cuta- 

neous excitability,  etc. 

12.  Large,  brilliant,  protruding    eyes,    with    nystagmiform 

movements. 

13.  The   reactions    are   generally  excessive,  and    there   is 

exaggeration  of  the  nutritional  exchanges. 

14.  Hyperplasia  of  the  entire  th3'roid  gland. 

These  symptoms  are  rarely  united  in  the  same  subject,  and 
this  is  especially  true  of  the  class  of  case  under  consideration, 
namely,  subjects  in  whom  the  fundamental  condition  is  one 
of  thyroid  instability,  the  glandular  inadequacy  being  partial. 
The  ideal  hyperthyroidic  subject  presents  the  following 
classic  features.  He  is  tall,  with  a  tendency  to  leanness ; 
there  is  vasomotor  disturbance,  manifested  in  acro-erythrosis 
with  dampness  of  the  skin  ;  the  eyebrows  are  bushy  and  meet 
in  the  centre ;  the  entire  capillary  system  is  very  much 
developed ;  the  eyes  are  brilliant  and  widely  opened,  with 
nystagmiform  movements.  All  the  functions  are  intensified, 
hence  there  is  rapid  pulse,  exaggerated  appetite,  repeated 
evacuation,  and  frequent  micturition.  The  hyperthyroidic 
subject  is  nervous,  suffers  from  palpitation,  irritability,  excita- 
bility, trembling  of  the  body,  insomnia.  These  phenomena 
sometimes  make  their  appearance  during  emotional  crises  and, 
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in  women,  at  the  menstrual  period. 

B.  Hyperthyroidic  Syndromes  {Thyroidolepsy). — Associated 
with  thyroid  insufficiency  is  a  large  number  of  syndromes,  the 
characteristic  features  of  which  are,  that  they  are  precipitated 
suddenly  in  the  form  of  thyroid  crises,  and  that  they  yield  to 
treatment  with  thyroid  extract. 

Although  associated  with  thyroid  inadequacy,  these  syn- 
dromes are  the  clinical  expression  of  a  hyperthyroidism  which 
is,  in  itsflf,  the  reactionary  manifestation  of  the  fundamental 
subthyroidic  condition. 

They  are  :  migraine,  ophthalmic  migraine,  asthma,  nasal 
asthma,  attacks  of  chronic  rheumatism  and  gout,  mucous 
enteritis,  urticaria  and  other  skin  affections  (acne,  eczema), 
mental  symptoms. 

These  diverse  symptoms  are  united  in  a  condition  which,  in 
France  at  any  rate,  is  accepted  as  classical,  namely,  neuro- 
arthritism.  For  my  own  part,  I  believe  that  neuro-arthridsm 
is  of  endocrinic  origin,  and  that,  in  many  instances,  it  is  the 
expression  of  thyroid  inadequacy  associated  with  paroxysms  of 
hyperthyroidism. 

C.  Eiidogejious  Goitre. — The  association  in  the  same  subject 
of  the  signs  of  hyper-  and  hypothyroidism  is  expressed  by 
changes  in  the  thyroid  gland  itself.  These  modifications, 
which  are  chiefly  observed  in  women,  assume  different 
forms. 

The  extreme  manifestation  is  slight  goitre. 

The  medium  form  is  expressed  subjectively  by  neuro- 
arthriiic  conditions,  though  here,  also,  there  is  always 
goitre. 

In  the  benign  form,  inspection  and  palpation  of  the  neck 
during  the  process  of  deglutition  will  reveal  inequality  with 
partial  hypertrophy  of  the  thyroid  body. 

OTHER   ENDOCRINIC   SYMPTOMS   ASSOCIATED  WITH 
THYROID   INSUFFICIENCY. 

Other  symptoms  are   frequently   associated  with  those  of 
thyroid  insufficiency',  and  certain  among  these  depend  for  their 
manifestation  upon  the  derangement  of  other  ductless  glands. 
The  important  points  are  these  : — 

I.  The  symptoms  in  question  are  not  necessarily  asso- 
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dated  with  thyroid  insufficiency. 

2,  They  may  form  part  of  the  chnical  complex,  not  of 

subthyroidism,  but  of  hyperthyroidism. 

3.  They  are  associated  with  lesions  or  derangements  of 

other  endocrinic  gland',  and  these  lesions  or 
derangements  are  capable,  on  their  side,  of 
primarj'  or  seoondar\'  reaction  upon  the  thyroid 
body,  giving  rise  either  to  thyroid  insufficiency  or 
to  secondary  thyroid  instability. 

Among  the  most  important  of  these  derangement,  are  those 
affecting  the  male  and  female  genital  functions. 

In  men,  thyroid  insufficiencj'  is  accompanied  by  {a)  im- 
perfect development  of  the  sexual  organs,  including  uni-  or 
bilateral  cryptorchidism. ;  (b)  diminution  of  sexual  appetite. 

In  women,  the  genital  disorders  arising  from  thyroid  in- 
sufficiency are  very  numerous,  and  may  be  summarised  as 
follows  :  Late  puberty,  as  the  result  of  a  kind  of  ovarian 
instability  dependent  upon  the  thyroid  ;  premature  puberty  ; 
amenorrhcea  ;  momentary  tardiness,  insufficiency,  or  suspension 
of  menstruation  ;  precocious  suppression  of  menstruation ; 
genital  dystrophia,  sucli  as  uterine  infantilism,  either  partial 
or  complete  ;  displacements,  including  anteflexion  and  latero- 
flexion,  anteversion  and  retroversion  (the  result  of  imperfect 
development  of  the  posterior  uterine  wall),  together  with 
infantilism  of  the  ovary  and  permanent  atrophy  of  the 
Graeffian  vesicles.  Signs  of  premature  uterine  regression  and 
hyperinvolution  of  the  uterus  are  sometimes  observed  ;  these 
correspond  to  a  kind  or  infantile  regression  or  premature 
senility  of  the  uterine  apparatus. 

The  subthyroidic  state  is  sometimes  associated  with  dis- 
orders of  a  purely  functional  character,  which  yield  to  treat- 
ment with  thyroid  extract.  Such  are  irregular  menstniation, 
mcnorrhagia,  metrorrhagia,  geniial  instability,  menstrual  pain, 
and  certain  types  of  Itucorrhoea.  Sterility  and  repeated  abor- 
tion are  also  included  in  the  signs  of  thyroid  inadequacy. 

It  is  hardly  necessai}'  to  repeat  that,  among  the  arguments 
in  favour  of  the  association  of  these  genital  signs  with  thyroid 
insufficiency,  the  strongest  is  the  fact  that  they  yield  to  thyroid 
medication. 

Thyroid  insufficiency,  whether  partial  or  complete,  is  some- 
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times  associated  with  excessive  development  of  the  mammary 
gland,  in  men  ;is  well  as  in  women.  This  may  be  accompanied 
by  hypertrophy  of  the  parotids.  Hypertrophy  of  the  parotids, 
with  concomitant  hypertrophy  of  the  lachrymal  glands,  con- 
stitutes Mikulicz's  syndrome,  which  has  been  observed  in 
connection  with  thyroid  insufHciency. 

The  function  of  the  liver  is,  to  a  certain  extent,  subordinate 
to  the  thyroid  function,  and  hepatic  derangement  is  a  frequent 
outcome  of  thyroid  insufficiency.  In  connection  with  the 
biliary  conditions,  the  following  points  are  of  interest  :  the 
possible  passage  into  the  urine  of  the  colouring  substance  of 
the  bile  ;  the  toxicity  of  the  biliary  salts  of  the  urine  ;  icteric 
pruritus  ;  chloasma  ;  and,  probably,  catarrhal  jaundice.  The 
coincidence  of  biliary  lithiasis  with  thyroid  insufficiency  has 
been  remarked  upon  by  several  observers.  The  glycogenic 
(hepato-pancreatic)  function  of  the  liver  is  affected  by  the 
hyperfunction  of  the  pancreas,  by  which  thyroid  insufficiency 
is  usually  accompanied.  It  thus  acquires  an  increased  capacity 
for  the  fixation  of  sugars,  except  in  excessive  quantities. 
By  improving  the  hepatic  conditions,  thyroid  medication 
reduces  the  alimentary  glycosuria  in  myxoedema  of  certain 
types. 

Ammonia,  which  is  normally  converted  into  urea  in  the  liver, 
is  present  in  excess  in  the  urine  of  the  subjects  of  thyroid 
insufficiency. 

Haemorrhages,  arising  from  reduced  coagulability  of  the 
blood  and  poverty  of  fibrogen,  are  among  the  disorders  of 
thyrohepatic  origin. 

To  hepatic  derangement  is  undoubtedly  due  the  diminution 
of  the  antixenic  function,  that  is  to  say,  of  defensive  activity 
against  infective  disease.  In  a  very  interesting  work,  Miiller 
points  to  the  intimate  association  of  the  liver  and  the  thyroid 
in  the  formation  of  alexines  and  natural  antibodies.  The 
function  of  the  secretion  of  these  products  devolves  upon  the 
liver,  while  the  thyroid  pours  into  the  circulation  the  substances 
which  are  calculated  to  excite  this  secretion. 

The  hypophysis  is  occasionally  concerned  in  the  produc- 
tion of  a  symptom-complex,  which  is  associated  with  thyroid 
insufficiency,  is  sometimes  accompanied  by  testicular  insuffici- 
ency, and  is  manifested  by  a  disproportionate  development  of 
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the  extremities. 

The  participation  of  the  suprarenal  in  a  symptom-complex 
of  endocrinic  origin  is  revealed  by  reduction  of  arterial  tension, 
with  abnormal  pigmentation  and  muscular  asthenia. 

The  association  of  these  various  derangements  with  thyroid 
insufficiency  produces  syndromes  which  are  described  as  pluri- 
glandular. They  are  very  numerous,  but  I  have  limited 
my  description  to  those  which  are  dependent  upon  a  condition 
of  thyroid  insufficiency.  As  a  matter  of  fact,  it  is  essential 
in  any  case  of  thyroid  insufficiency  to  distinguish  between 
those  symptoms  which  are  directly  of  thyroid  origin,  and  those 
which  depend  upon  the  derangement,  in  various  ways  and 
as  the  result  of  thyroid  inactivity,  of  other  organs  and  functions. 

In  certain  physico-pathological  complexes,  such  as  senility, 
a  large  part  is  played  by  thyroid  inadequacy.  Senectitude  is 
essentially  an  attribute  of  subthyroidism,  though  other  glands 
(testes,  pancreas,  etc.)  are  equally  involved  in  its  production. 
It  affects  every  tissue  of  the  body,  but  its  influence  upon  the 
entire  endocrinic  system  is  very  far-reaching  and  profound. 

Forms  of  Thyroid  Insufficiency. — Thyroid  insufficiency  is 
expressed  in  a  certain  number  of  conditions,  which  are  dis- 
tinguished from  one  another  by  the  combination  of  their 
symptoms,  by  their  intensity,  by  certain  etiological  factors 
(age,  sex,  endemicity),  and  by  the  association  of  certain  other 
factors. 

These  conditions  may  be  briefly  described  as  follows  : — 

Incomplete  myxedema,  which  may  also  be  described  as 
Hertoghe's  syndrome. 

Endemic  cretinism,  which  depends  upon  the  association  of 
thyroid  inadequacy  with  genital  disturbance. 

Infantilism,  with  secondary  testicular  or  ovarian  in- 
sufficiency. 

Senilism,  which  is  a  complex  syndrome,  partly  of  sub- 
thyroidic  origin. 

Developmental  retardation,  cerebral,  dental,  piliary,  osseous 
(nanism). 

Paroxysmal  subthyroidism,  brought  about  by  sudden  chill, 
menstruation,  excessive  emotion,  etc. 

Minimal  subthyroidism,  which  corresponds  to  the  sub- 
thyroidic  temperament. 
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Thyroid  insufficiency,  of  every  degree,  is  sometimes 
expressed  by  partial,  diassociated  syndromes,  which  result 
from  the  derangement  of  certain  aspects  of  the  thyroid  function 
to  the  exclusion  of  others. 

Finally,  the  association  of  symptoms  of  thyroid  insufficiency 
with  disorders  connected  with  the  hypo-  or  hyperfunction 
of  other  endocrinic  glands,  produces  pluriglandular  syndromes, 
the  complex  dysendocrisias  to  which  reference  was  made  in 
the  early  part  of  this  article. 

Evolution  of  Thyroid  Insufficiency. — Thyroid  insufficiency 
is,  as  a  rule,  insidious  in  its  onset.  When  the  condition  has  set 
in  during  infancy,  its  nature  is  frequently  perceived  in  retro- 
spect at  a  later  stage.  Occasionally  it  appears  as  the  sequel 
to  an  acute  malady,  or  as  the  outcome  of  Graves'  disease. 
Once  the  condition  is  established,  it  may  remain  stationary  ; 
it  may  undergo  spontaneous  amelioration  ;  it  may  develop  in 
the  direction  of  myxcedema,  or  in  that  of  hyperthyroidism 
(thyroid  instability)  ;  or  it  may  be  susceptible  to  treatment  by 
thjToid  extract. 

As  a  general  rule,  the  evolution  of  thyroid  insufficiency  is  a 
matter  of  time,  though  manifestations  of  the  condition  may  be 
of  a  transitory,  paroxysmal,  or  periodic  character. 

Among  the  conditions  in  which  thyroid  insufficiency  may 
terminate,  the  most  important,  with  the  exception  of  myxce- 
dema and  Graves's  disease,  are  arteriosclerosis  and  premature 
senility.  To  these  must  be  added  contraction  of  the  palmar 
aponeurosis,  which  is  a  kind  of  local  senility  and  responds 
favourably  to  thyroid  medication. 

Prognosis. — Apart  from  the  sequelae  mentioned  above 
(arteriosclerosis,  premature  senility),  thyroid  insufficiency  does 
not,  as  a  rule,  threaten  life.  It  is  frequently  the  expression 
of  a  condition  which  has  been  mistaken  for  arthritism,  and  is 
grave  only  in  so  far  as  the  multiple  effects  of  auto-intoxication 
are  concerned.  It  must  be  pointed  out,  however,  that  thyroid 
insufficiency  does  not  offer  a  favourable  soil  for  the  develop- 
ment of  tuberculosis. 

Speaking  generally,  subthyroidic  persons  are  the  victims 
of  many  and  various  evils.  They  are  often  ailing,  rarely 
ill ;  and   they  tend  to  make  the  most  of  their  ailments. 

The  condition  is  very  amenable  to  treatment.    Concomi- 
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tant  hyperthyroidism  (pregnancy,  emotion,  febrile  diseases) 
may,  by  spontaneous  reaction  of  the  gland,  act  as  an  actual 
auto-therapy. 

Diagnosis  of  Thyroid  Insufficiency .—  Diagnosis  is  of  extreme 
importance,  for  on  it  depends  the  employment  of  efficient 
treatment. 

Thyroid  insufficiency  should  always  be  suspected  in  the 
case  of  a  person  presenting  neuritic  and  arthritic  syndromes, 
or  showing  any  of  the  symptoms  of  hypo-  or  hyperthyroidism  ; 
in  gouty  people  ;  in  the  subjects  of  retarded  development ;  in 
women  who  suffer  from  menstrual  troubles,  etc. 

Signs  of  thyroid  insufficiency  should  be  sought  for  in  all 
toxic  infections,  in  all  endocrinic  complexes,  and  wherever  it 
is  desired  to  determine  the  temperament  of  the  subject. 

Where  thyroid  insufficiency  is  suspected,  it  is  very  necessary 
that  a  careful  search  should  be  made  for  all  the  clinical  signs 
of  the  condition.  The  discovery  of  a  single  symptom  is  not 
sufficient,  in  itself,  to  establish  a  diagnosis. 

Having  established  the  diagnosis,  it  should  be  confirmed  by 
treatment  with  thyroid  extract.  This  is  essential,  for  even  in 
the  case  of  manifestly  subthyroidic  subjects,  the  usual  accom- 
paniments, such  as  adenoid  growths  and  incontinence  of  mine, 
are  not  necessarily  of  subthyroidic  origin,  and  they  may  even 
prove  refractory  to  thyroid  treatment.  When  the  results  are 
immediate,  continued,  constant,  and  pronounced,  they  may 
be  regarded  as  a  diagnostic  factor. 

In  the  case  of  pluriglandular  syndromes,  the  results  of 
thyroid  treatment  serve  to  distinguish  between  symptoms  of 
thyroid  origin  and  those  provoked  by  derangement  of  other 
endocrinic  glands.  Even  in  cases  where  thyroid  insufficiency 
is  proved,  the  endocrinic  balance  must  be  maintained  and  the 
coexistence  of  other  endocrinic  insufficiences  and  instabilities 
(testicular,  ovarian,  parathyroid,  suprarenal,  pituitary)  must 
be  allowed  for. 

Treatment. — The  method  of  treating  thyroid  insufficiency 
is,  essentially,  by  means  of  thyroid  substance  given  by  the 
mouth.  Preparations  of  the  whole  gland  should  be  employed. 
I  prefer  a  preparation  of  the  healthy  gland,  cold-dried  in  a 
vacuum.  The  question  of  dosage  is  a  very  difficult  one.  It 
may  be  accepted  as  a  general  rule  that,  while  subthyroidism 
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is  the  foundation  for  a  thyroid  treatment,  the  dosage  is 
regulated  by  the  concomitant  hyperthyroidism.  Of  the  dry 
preparation,  which  is  equal  to  about  five  times  its  weight  of 
fresh  gland,  I  employ  doses  which  vary  from  i  millegr. 
(about  ■g\  gr.)  to  3  centigr.  (slightly  less  than  i  gr.).  For  the 
sake  of  convenience,  the  powder  is  put  up  in  cachets  con- 
taining I  mg.  (>rV  gr.)..  5  mg.  Q-f  gr.),  25  mg.  (f  j  gr.)  and 
•I  g.  (about  li  grs.).  After  examination  of  a  patient,  the 
first  thing  is  to  arrive,  as  nearly  as  possible,  at  the  optimal 
dose,  which  is  limited  by  the  formula  :  never  too  little,  never 
too  much.  Whatever  the  initial  dose,  it  should  at  first  be 
given  three  times  a  week,  then  four  times,  then  five  times, 
up  to  ten  times.  The  quantity  of  the  dose  is  next  increased, 
the  same  gradual  procedure  being  followed.  After  each  ten 
days,  it  is  advisable  in  most  cases  to  suspend  the  treatment 
for  from  three  to  five  days.  It  should  always  be  suspended 
during  menstruation. 

The  pulse  and  the  weight  should  be  watched,  and  a  careful 
look-out  should  be  kept  for  the  appearance  of  nervous 
symptoms.  The  effect  of  the  treatment  in  modifying  certain 
symptoms  is,  in  some  instances,  positively  magical.  It  is 
pertinent  to  ask,  at  what  age  should  thyroid  therapy  be 
instituted  ?  The  earlier,  the  better.  Remarkable  results  are 
sometimes  obtained  with  infants.  The  treatment  may  be 
employed  with  advantage  in  the  case  of  old  people,  though 
with  this  reservation,  that  the  drug  must  be  exhibited  in  small 
doses.  The  duration  of  treatment  varies  with  the  nature  of 
the  sjTidrome.  In  chronic  rheumatism,  it  may  be  continued 
for  months  or  even  years.  Speaking  generally,  it  should  be 
continued  for  as  long  as  it  remains  effective.  Having  been 
suspended,  it  may  be  again  resumed  should  the  imtoward 
symptoms  reappear. 

In  slight  thyroid  insufficiency,  thyroid  medication  appears 
to  act  directly  upon  the  thyroid  gland  itself.  Thyroid  extract 
either  stimulates  or  regularises  the  thyroid  gland,  according 
to  the  amount  of  the  dose.  It  may  be  that  it  acts  directly 
upon  the  nen'ous  system,  sympathetic  or  autonomous,  or  it 
may  influence  the  hormones  independently  of  the  nervous 
system.  The  hormones  have  a  direct  stimulatory  action, 
independently  of  the  mediation  of  the  nervous  system,  upon 
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other  endocrinic  glands  and  upon  various  organic  tissues. 

It  is  very  expedient  that  other  clinical  measures,  appropriate 
to  the  condition  of  the  patient,  should  be  employed  in  con- 
junction with  thyroid  therapy.  Attention  should  be  given  to 
general  hygiene,  the  hygiene  of  the  skin  and  of  the  intestines, 
respiratory  hygiene,  and  the  discipline  of  the  nervous  system. 
Little  meat  food  should  be  taken,  and  cold  baths  should  be 
avoided.  Among  drugs,  bicarbonate  of  soda  promotes  the 
activity  of  the  thyroid  gland.  Strychnine  will  be  found  useful 
in  the  case  of  debilitated  subjects,  valerian  for  the  nervous. 

Treatment  with  thyroid  extract  may  be  modified  or  re- 
inforced by  the  employment  of  certain  other  methods  (meta- 
thyroid).  Such  are,  iodine,  arsenic,  sulphur,  phosphorus, 
calcium,  and  soda.  To  these  must  be  added  sea- air  and 
certain  forms  of  treatment  called  thermal. 

Where  thyroid  insufficiency  is  associated  with  other  endo- 
crinic insufficiencies,  the  glandular  therapy  should  be  equally 
complex  ;  ovarian,  testicular,  suprarenal,  and  pituitary  extracts 
may  all  be  employed  with  advantage  in  suitable  cases. 


THE  PANCREAS. 

Bv  PROFESSOR  CARL  von  NOORDEN,  M.D. 

The  theory  of  the  internal  secretion  of  the  pancreas  has 
an  important  historical  bearing  upon  the  development  oi 
modern  biological  doctrines.  The  suggestion,  as  a  matter 
of  tact,  had  often  been  made  that  the  blood  obtains  special 
chemical  substances,  not  only  from  ductless  glands,  such  as 
the  thyroid,  but  from  the  glands  with  ducts  as  well.  Only 
the  liver,  however,  was  definitely  known  to  be  a  gland 
endowed  with  bi-polarity  of  its  cells,  producing  bile  on  the 
one  hand,  and  sugar,  among  other  bodies,  on  the  other. 
The  ingenious  Brown-Sequard,  in  1869,  had  maintained  this 
polarity  in  cell-function,  and  had  tried  to  explain  in  this  way 
some  of  the  phenomena  of  uraemia,  but  he  did  not  furnish 
any  conclusive  proof  of  it.  Even  his  impressive  researches 
into  the  effects  of  testicular  extract  only  helped  a  little  at 
first  towards  the  general  adoption  of  the  idea  of  the  internal 
secretions  ;  their  great  and  principal  importance  has  only  been 
appreciated  at  a  much  later  day. 

I.    DIABETES    FOLLOWING   COMPLETE    REMOVAL   OF   THE    PANCREAS. 

The  scientific  ground  was  thoroughly  well  prepared  in 
1889,  when  J.  von  Mering  and  O.  Minkowski  for  the  first 
time  produced,  by  removal  of  the  pancreas,  an  experimental 
diabetes,  which  in  all  essential  points  resembled  the  sponta- 
neous affection  in  man.  We  must  not  forget  to  recognize 
the  work  of  the  Italian  investigator,  de  Dominicis,  who 
independently  carried  out  similar  experiments  at  the  same 
time,  and  arrived  in  principle  at  the  same  results  as  the 
authors  mentioned ;  although  the  matter  was  not  worked 
out  so  fully  and  fundamentally  by  him  as  by  von  Mering  and 
Minkowski.  Consequently,  his  investigations  remained  of 
little  influence  upon  the  development  of  the  point  in 
question. 

To  begin  with,  the  most  important  facts  are : — 

I.  When  the  pancreas  of  a  dog   is   completely  removed, 
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severe  diabetes  is  produced  on  the  following  day  at  latest, 
and  definitely  reaches  its  maximum  48  hours  afterwards ; 
the  animal  dies  in  the  course  of  a  few  weeks.  The  attack 
must  be  deemed  "  severe,"  because  glycosuria  persists  although 
the  animal  receives  no  carbohydrates ;  even  fasting  does 
not  cause  it  entirely  to  disappear.  The  disease  in  the 
maimed  animal  resembles  the  severe  disease  in  man  in  such 
details  as  chronic  glycosuria,  polyphagia,  polydipsia,  polyuria, 
hyperglycaemia,  wasting,  loss  of  strength,  excretion  of  large 
quantities  of  acetone,  aceto-acetic  acid,  ^-oxybutyric  acid, 
and  ammonia,  as  well  as  death  from  coma.  In  addition  to  the 
discoverers,  several  investigators  have  engaged  in  the  further 
study  of  pancreatic  diabetes  ;  some  of  these  have  not  been 
able  to  confirm  the  original  statements  in  full,  because  they 
were  not  always  successful  in  producing  glycosuria,  or  else 
it  was  only  present  for  a  short  time  after  the  operation  and 
never  developed  into  actual  diabetes.  Minkowski,  however, 
proved  conclusively  that  all  failures  in  results  can  be  explained 
by  faulty  methods  of  experiment.  There  are,  indeed,  great 
difficulties  in  the  technique  of  the  complete  removal  of  a 
dog's  pancreas.  If  the  removal  is  not  complete,  the  incidence 
of  diabetes  cannot  be  expected. 

Experimental  diabetes  after  complete  removal  or  destruc- 
tion of  the  pancreas  has  been  found  possible,  up  to  the  present, 
in  the  following  animals  : — Dogs,  cats,  pigs,  monkeys,  frogs, 
tortoises,  and  carnivorous  birds.  In  the  case  of  fish,  the 
information  varied,  and  that  obtained  from  graminivorous 
birds — ducks  and  geese — was  similarly  indefinite.  There  is 
much  more  hyperglycasmia,  but  no  glycosuria.  Why  these 
birds  do  not  excrete  the  excessive  sugar  from  the  blood,  is 
still  not  clear  ;  probably,  it  is  closely  connected  with  the 
mechanism  of  the  secretion  of  urine.  Up  to  the  present, 
most  of  the  data  have  been  obtained  from  dogs,  and  it  is  to 
these  that  the  following  remarks  refer. 

2.  When  more  than  one-tenth  of  the  gland  is  left  behind 
in  the  body  in  functionable  condition,  diabetes  does  not  ensue  ; 
on  the  other  hand,  the  digestion  and  absorption  of  food, 
especiall)'  of  fat  and  proteid,  may  be  impaired  very  con- 
siderably, because  too  little  pancreatic  juice  reaches  the 
intestine.     If  nearly  one-tenth  is  left,  there  is  at  first  slight 
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diabetes.  The  glycosuria  is  trifling,  and  only  appears  after 
ingestion  of  carbohydrates.  But,  as  the  result  of  the  injury 
to  tlie  parenchyma  and  the  vessels,  the  small  remnant  of 
the  gland  very  often  becomes  diseased  and  degenerates. 
Then,  commensurate  with  the  progress  of  the  degeneiative 
process,  the  initial  slight  diabetes  is  developed  to  a  more 
intense  degree,  and,  finally,  is  just  as  severe  as  it  would  be 
after  immediate  total  removal — the  so-called  Sandmeyer's 
diabetes. 

3.  The  importance  of  the  pancreas  to  the  sugar-content 
at  any  rate  in  dogs,  appears  to  be  "  specific,"  that  is,  the 
total  removal  of  no  other  organ  produces  the  same  results,  1 
and  after  the  pancreas  has  been  removed,  no  other  organ  can  I 
vicariously  replace  its  missing  functions.  Some  writers,  cer- 
tainly, hnve  stated  that  complete  removal  of  tlie  salivarj' 
glands  gives  rise  to  glycosuria.  Suitable  and  careful  control- 
experiments  by  Minkowski  show  that  this  does  not  occur  with 
cautious  and  painstaking  operations.  The  same  thing  was 
maintained  still  more  insistently  with  regard  to  resection  of 
the  duodenr.m  and  dividing  the  mesenterj',  so  that  the  idea 
of  pancreatic  diabetes  seemed  to  be  compromised  seriousl}-, 
when  duodenal  diabetes  was  recognized  by  so  great  an  autho- 
rity as  E.  Ptliiger.  Eventually,  however,  it  was  found  that 
resecting  the  duodenum  only  causes  diabetes,  if,  owing  to  the 
difficulties  of  the  operation,  the  closely  adjacent  pancreas 
is,  at  the  same  time,  badly  injured  and  becomes  necrotic. 
On  the  other  hand,  the  fact  must  be  recognized  that  operations 
in  various  parts  of  the  body,  and  particularly  when  they  are 
associated  with  great  pain  to  the  animals,  can  set  up  a 
temporary  glycosuria.  This,  however,  passes  off  again  in  a 
feA-  hours,  or  at  most  after  a  few  days.  It  is  probably  con- 
nected with  direct  or  reflex  irritation  of  the  sympathetic 
system.,  and  is  akin  to  Claude  Bernard's  puncture-diabetes. 
Nevertheless,  nobody  has  ever  seen  genuine  progressive 
diabetes  appear  after  removal  of  any  organ  other  than  the 
pancreas. 

4.  The  external  secretion  of  the  pancreas  has  nothing  to 
do  with  the  characteristic  disturbances  of  the  sugar-content. 
The  whole  of  the  pancreatic  juice  may  be  excluded  from  the 
bowel,  for   example,   by  ligature   of  the   excretory  duct   and 
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other  methods.  This  occasions  serious  loss  in  absorption,  and 
the  general  nutrition  of  the  animal  suffers  considerably,  but 
no  trace  of  diabetes  is  found.  The  auto-transplanting  of  the 
pancreas  affords  the  strongest  evidence.  The  gland  is  loosened 
from  its  bed,  and  one  portion  is  resected,  whilst  the  other, 
supported  by  its  afferent  and  efferent  blood-vessels,  is  fixed 
to  the  abdominal  walls  in  such  a  way  that  the  external 
secretion  runs  away  outside,  and  can  no  longer  reach  the  gut. 
At  first,  no  diabetes  occurs,  but  if  afterwards  the  sutured  piece 
of  pancreas  is  removed,  now  a  slight  operation,  then  the 
animal  at   once  becomes  diabetic. 

In  many  of  these  experiments,  all  the  nerve-supply  of  the 
pancreas  has  been  destroyed  in  the  transplanting,  but  this  in 
no  way  makes  any  essential  difference  to  the  result.  To  this 
fact  are  referred  those,  who  would  trace  the  developing  dia- 
betes back,  not  to  the  loss  of  the  gland-substance,  but  to  the 
injuries  to  the  nerves  inevitable  in  the  operation.  In  order 
to  make  the  proof  still  more  precise,  part  of  the  pancreas 
was  first  removed,  and  then  planted  in  the  spleen  of  the 
animal,  quite  free  from  its  original  nerves  and  ve?sels. 
Naturally,  no  diabetes  was  produced.  As  soon  as  it  could  be 
assumed  that  the  transplanted  portion  had  coalesced  in  some 
measure  with  its  new  environment,  the  rest  of  the  gland  was 
removed.  Even  then,  there  was  no  diabetes ;  that  only 
appeared  when  the  transplanted  portion  was  removed,  or 
when  it  graduall}"  became  necrosed,  or  was  absorbed,  which 
always  takes  place  in  the  long  run. 

By  dint  of  all  these  and  similar  experiments,  which  now 
for  more  than  a  century  have  claimed  the  attention  of  eminent 
observers,  the  original  conclusions  of  von  Mering  and  ]\Iin- 
kowski  have  been  proved   to  be  right. 

Either,  some  substance  is  accumulated  in  the  organism, 
after  removal  of  the  pancreas,  which  is  detrimental 
to  carbohydrate  metabolism  ;  or,  after  this  opera- 
tion, some  substance  or  function  is  lacking  which 
normally  serves  to  promote  carbohydrate  meta- 
bolism. 

These  formulae  ser\e  as  comprehensive  but  vague  methods 
of  expression.    As  a  matter  of  course,  the  second  formula  is 


THE  PANCREAS.  225 

looked  upon  as  more  likely  to  be  right,  and,  in  course  of 
time,  this  opinion  has  hardened  into  a  dogma.  To  be  just, 
we  must  admit  that  in  accurate  knowledge  of  biochemical 
detail,  we  have  not,  at  the  present  day,  got  much  beyond 
•what  these  cautious  and  carefully  drawn  up  propositions  assert. 
The  discovery  was  not  only  of  importance  to  the  theory  of 
diabetes,  but,  further  than  that,  it  acquired  a  fundamental 
significance  fur  the  whole  theorj'  of  internal  secretion,  which 
would  have  remained  in  its  infancy  without  the  knowledge 
of  pancreatic  diabetes. 

II.  HOW  DOES  THE  PANCREATIC  HORMONE  ACT? 

If,  owing  to  removal  01  the  pancreas,  an  internal  secre- 
tion, a  hormone,  is  wanting,  which  is  of  definite  importance 
in  carbohydrate  metabolism,  then  we  are  at  once  confronted 
with  a  crowd  of  new  questions.  These,  to-day,  can  only  be 
answered  by  hypotheses,  for  even  the  normal  conditions  of 
sugar-metabolism  are  still  in  no  way  clear. 

The  pancreatic  hormone  has  not  as  yet  been  isolated.  It 
was,  naturally,  first  sought  for  in  the  pancreas  itself,  but  all 
the  research  has  been  nugatory.  The  hope  of  obtaining  a 
substance  out  of  the  gland,  which,  just  like  thyroidin,  could 
replace  the  diseased  and  inadequate  organ,  has  not  been 
realized.  Obviously,  the  hormone  is  only  produced  in  mass, 
as  it  is  wanted  and  utilized  ;  there  is  no  storing  up  a  reserve, 
as  in  the  production  of  urine  by  the  kidneys.  Some  experi- 
ments seem  to  show  that  the  hormone,  partly  at  least,  reaches 
the  lymph-stream  in  the  blood-vessels.  If  the  thoracic  duct 
is  divided,  and  its  stream  diverted  out  of  the  body,  then  dogs 
get  slight  glycosuria. 

This  proves,  therefore,  that  sufficient  hormone  does  not 
now  arrive  where  it  is  wanted.  Moreover,  the  curative  effect 
of  chyle  can  be  proved  in  experimental  and  in  human  diabetes : 
in  the  former,  the  result  is  slight  and  by  no  means  free  from 
criticism  ;  in  the  latter,  there  is  hardly  any  effect  at  all.  A 
more  likely  place,  perhaps,  to  look  for  the  active  substance 
would  be  the  blood  of  the  portal  vein,  in  view  of  the  fact 
that  it  is  chiefly  made  use  of  in  the  liver.  Into  the  lymph- 
channels  of  the  liver,  and  beyond  into  the  thoracic  duct, 
will   probably   be   excreted  only   the   residue    for  which   the 
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liver  has  no  use. 

Where  is  the  field  of  action  of  the  hoimone  ?  Where  does 
it  carry  out  its  decisive  influence  upon  the  process  of  sugar- 
metabolism  ? 

An  analogous  theory  assigns  the  seat  of  glycolysis  and  the 
point  of  attack  of  the  hormone  to  tlie  pancreas  itself.  But,  it 
seems,  pancreatic  tissue  has  by  no  means  any  stronger  glyco- 
lytic action  than  most  other  organs.  Glycolysis,  as  proved  by 
digesting  glucose  in  the  pulp  of  organs  of  many  different  kinds, 
can  now  be  traced  to  the  presence  of  oxidizing  ferments,  dis- 
tributed over  the  body.  No  separate  function,  such  as  the 
possession  of  a  glycolytic  or  diastatic  ferment,  attaches  to 
the  pancreas. 

A  theory,  never  accepted,  which  was  propounded  simul- 
taneously and  independently  by  O.  Cohnheim  and  R.  Hirsch, 
has  been  revived.  It  is  to  the  effect  that,  as  a  matter  of  fact, 
neither  the  expressed  juice  from  the  pancreas  alone,  nor  that 
from  muscles  alone,  has  any  glycolytic  action,  but  that  a  com- 
bination of  both  juices  is  actively  glycolytic.  From  this  the 
biochemical  importance  of  the  pancreatic  hormone  appeared 
to  be  known,  and  considerable  progress  seemed  possible.  But 
G.  Emden  was  unable  to  confirm  tlie  principal  facts  by  control- 
experiments  carried  out  with  the  greatest  care  in  my  Frankfort 
laboratory,  and  could  indicate  the  source  of  errors.  He  was 
supported  later  on  by  many  other  physiological  chemists, 
but  C.  \V.  Hall  obtained  results  agreeing  with  Cohnheim's. 
Although  Hall's  very  exact  work  is  not  open  to  doubt  as 
being  analytically  correct,  yet  his  results  do  not  prove  that 
specially  active  glj'colytic  processes  cause  the  disappearance 
of  sugar.  The  work  of  Levene,  Starling,  and  others  shows 
that,  in  digesting  sugar  with  the  expressed  juice  of  organs,  con- 
densation products  (double-sugar)  are  formed,  which  simulate 
the  disappearace  of  sugar.  Levene  treated  the  digested  mass 
with  dilute  hydrochloric  acid ;  this  split  up  the  newly-formed 
bi-sacchaiide,  and  he  recovered  the  original  amount  of  sugar. 

Knowiton  and  Starling  approached  the  same  question  in 
another  way.  They  passed  blood,  previously  made  diabetic 
by  removal  of  the  pancreas,  through  the  heart  of  healthy 
dogs  and  the  like.  In  normal  hearts,  very  large  amounts  of 
sugar  disappeared  from  this  during  its  passage,  but  in  a  diabetic 
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heart,  only  very  little.  The  addition  of  pancreatic  extract  to 
this  blood  caused  the  disappearance  of  sugar,  even  in  diabetic 
hearts.  The  beautiful  experiments  of  this  distinguished  inves- 
tigator appear,  therefore,  to  prove  that,  in  the  first  place,  the 
presence  of  pancreatic  extract  is  necessary  for  the  decom- 
position (oxidation)  of  the  sugar  in  the  blood  ;  nevertheless, 
the  huge  consumption  of  sugar  by  the  healthy  heart  is  indeed 
puzzling. 

Levene's  work  gave  Starling  the  opportunity  to  revise  his 
conclusions,  although  he  had  enunciated  these  much  more 
lucidly  than  the  otiier.  In  his  communication  to  the  Inter- 
national Medical  Congress  in  London,  Starling  considered 
that  his  original  interpretation  of  his  results  was  not  correct, 
and  proved  that  the  greater  part  of  the  sugar  in  a  healthy 
heart  may  be  conveyed  by  polymerization  of  a  higher  order  in 
carbohydrates.  The  conclusion  that  the  working  muscle  does 
not  attack  and  decompose  any  sugar  without  the  influx  of 
pancreatic  hormone,  cannot  therefore  be  drawn  from  Starling's 
and  similar  work. 

In  a  paper  just  published,  M.  Landsberg  arrives  at  still 
more  definite  results  than  Starling.  He  closes  his  article 
{Deutscher  Archil'  f.  klin.  Med.,  Yol.  115,  p.  489),  with  these 
words : — "  From  all  that  has  been  said  here,  it  is  clear  that 
there  can  be  no  question  about  a  direct  proof  of  the  reduction, 
let  alone  the  removal,  of  sugar-combustion  in  a  diabetic 
organism.  My  results  are  the  following  :  the  blood-cells  of 
depancreatized  animals  decompose  just  as  much  sugar  as  those 
of  normal  animals  ;  normal  blood-cells  in  the  serum  of  depan- 
creatized animals  use  up  just  as  much  sugar  as  the  blood-cells 
of  normal  animals.  Normal  blood-cells  in  the  serum  of  depan- 
creatized animals  consume  no  less  sugar  than  in  the  serum 
of  normal  animals.  The  sugar-consumption  of  the  working 
muscles  of  animals  with  pancreatic  diabetes  corresponds 
throughout  in  its  gross  amount  to  that  of  normal  animals. 
The  facts  here  published  tell  unquestionably  against  the  need 
of  the  pancreatic  hormone  for  sugar-consumption  by  means  of 
parenchymatous  cells.  It  is  probable  that  this  hormone  is 
only  of  definite  importance  for  carbohydrate  metabolism  in 
the  liver." 

For   a  long   time,  Lepine's    theory    held    the    field.      He 
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believed  that  he  had  discovered  that,  after  removal  of  the 
pancreas,  the  blood  loses  in  glycolytic  ability.  Consequently, 
sugar  accumulates  in  the  blood,  and  from  this  hypergly- 
csemia  glycosuria  is  derived.  Lepine's  results  were  chiefly 
of  importance  in  so  far  as  they  removed  the  decomposition 
of  sugar  from  the  blood,  thus  contradicting  the  views 
hitherto  current.  Several  observers,  well  skilled  in  bio- 
chemical methods,  tested  Lepine's  experiments  afterwards, 
but  could  not  confirm  them,  so  that,  for  some  time,  in  fact 
Lepine's  theory  has  been  relegated  ad  acta.  It  turns  up 
again  with  certain  modifications  in  Meyer's  works,  but  the 
part  of  his  industrious  research  dealing  with  this  question 
does  not  appear  to  me  to  be  very  conclusive.  On  the 
other  hand,  he  establishes  firmly  that  pancreatic  e.xtract  has 
the  property  of  making  the  renal  filter  impervious  to  sugar 
as  a  physiological  condition,  but  it  is  very  unlikely  that 
he  is  dealing  with  the  same  hormone  that  is  wanting  in 
diabetes,  for  in  human  diabetes  impermeability  of  the  kidneys 
for  sugar  increases  sooner.  For  instance,  there  are  many 
cases,  in  which  by  suitable  dieting,  glycosuria  can  be 
stopped  completely,  but  when  the  blood  is  examined  in 
this  aglycosuric  stage,  we  are  surprised  at  the  large  amoimt 
of  sugar  present.  From  0*20  to  0-23  per  cent,  of  sugar  is 
often  found,  an  amount,  therefore,  at  which  sugar  would 
certainly  be  excreted  by  a  healthy  person. 

Minkowski  himself  has  hardly  developed  this  original 
thesis  further.  In  all  his  writings,  he  only  emphasizes  more 
incisively  than  at  first,  that  the  real  trouble,  after  removal 
of  the  pancreas,  is  due  to  the  fact  that,  in  becoming 
diabetic  the  organism  has  lost  the  capacity  for  decomposing 
and  utilizing  sugar.  Many  authors,  myself  among  them 
earlier,  have  arrived  at  the  same  conclusion,  because  of  the 
degree  of  the  respiratory  quotient  in  severe  diabetes  of  men 
and  animals. 

When  carbo-hydrates  are  oxidized  in  the  body  into  end- 
products,  COo  and  water,  in  non-diabetics  the  respiratory- 
quotient  amounts  to  i. 

COo  produced 

O  consumed 

The    more    albumen,   and,    above    all,    fat,  is    oxidized,   the 

nearer  it  approaches  to  0-7.    As  a  matter  of  fact,  only  the 
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fat  is  concerned  in  this,  for  the  proteid  metabolism,  at  least 
under  normal  conditions,  is  much  too  small  to  influence  the 
height  of  the  respiratory  quotient  to  any  appreciable  extent. 
In  normal  men,  when  fasting,  the  quotient  is  on  average 
0"85,  a  sign  that  the  body  still  possesses  a  reserve  stock 
of  glycogen.  The  longer  fasting  is  kept  up  the  nearer 
the  amount  of  o-j  is  approached,  because  when  the  reserve 
glycogen  is  used  up,  the  organism  only  has  fat  and  albumen 
to  deal  with  as  sources  of  energy.  On  the  other  hand,  after 
taking  in  carbohydrates,  the  quotient  jumps  upwards  and 
approximates  to  i,  because  carbohydrates  are  preferred 
by  the  tissues  as  soon  as,  and  as  long  as,  they  are  present 
for  use. 

We  now  find  in  severe  diabetes  the  following  variations 
of  these  normal  conditions. 

1.  The  quotient,  when  fasting  in  the  morning,  always 
remains  below  o"8,  values  of  0-75  and  less  often  being  found. 

2.  After  ingesting  starch  or  glucose,  the  quotient  does 
not  rise  at  all,  or  only  very  slightly,  and  it  makes  no 
difference  whether  the  body  is  at  rest  or  being  actively 
exercised. 

Hence,  it  has  been  concluded  that  the  carbohydrates 
could  not  be  oxidized,  but  this  assumption  was  hasty,  and 
is  most  likely  wrong ;  in  any  case,  it  is  not  convincing. 
The  constant  level  of  the  quotient  only  affords  the  same 
information,  that  fat  serves  as  the  material  for  the  pro- 
duction of  the  variations  in  energy ;  but  we  understand 
nothing  at  all  about  the  intermediate  metabolic  processes. 
If  fat  is  the  source  of  the  sugar  in  the  blood,  then  the 
respiratory  quotient  ought  to  be  of  the  type  of  fat  com- 
bustion as  well,  if  the  muscles  do  not  seize  directly  upon 
the  fat,  but  only  on  the  sugar  originating  from  fat  (in 
the  liver).  The  question  whether  sugar  can  originate  from 
fatty  acids  is  a  recognized  theme  for  lively  discussion. 
With  regard  to  this,  I  have  shown,  for  over  twenty  years, 
in  fact,  that  the  laws  of  energy  demand  an  affirmative 
answer  to  to  this  question,  but  the  chemical  proof  is 
wanting.  J.  Embden  was  the  first  in  recent  years  to  indi- 
cate in   his  writings  the  chemical  method. 

I  cannot  go  more  deeply  here  into  this  interesting  and 
important  question  of  the  formation  of  sugar  from  fatty  acids. 
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It  only  remains  to  me  regarding  it  to  emphasize  that  the 
characteristic  condition  of  the  respiratory  quotient  in  diabetes 
permits  of  many  explanations,  and  thus,  in  strict  logic,  cannot 
be  looked  upon  as  proof  of  the  incombustibility  of  sugar. 

It  is  quite  clear  that  all  the  theories  advanced  up  to  the 
present,  proceed  on  the  assumption  that  in  diabetes  the  con- 
sumption of  sugar  in  the  tissues  may  be  reduced.  The  want 
of  the  pancreatic  hormone  should  have  made  it  impossible, 
or  at  least  extremely  difficult,  for  the  tissues  to  attack  and 
decompose  the  glucose  molecule— that  is,  their  normal  food. 
This  inadequacy  of  glycolysis  naturally  presupposes  that  other 
distributors  of  energy  are  attracted  to  the  working  of  the  liver, 
and  in  particular  to  the  functional  power  of  the  muscles. 
Opposed  directly  to  this  self-evident  postulate,  which  is  much 
too  often  forgotten,  is  the  fact  that  all  direct  experiments  to 
prove  reduced  glycolysis,  either  in  the  blood  or  in  the  tissues, 
have  been  failures  (c/.  supra).  ^Moreover,  physiology  has  only 
just  made  known  to  us  that  the  active  muscle  consumes  carbo- 
hydrate ;  on  the  other  hand,  the  knowledge  of  the  splitting  up 
of  other  substances,  especially  of  fat,  by  muscle  is  a  blank  page. 
Everything  that  has  been  adduced  to  the  proof  of  deficient 
glycolysis  is  either  refuted  by  careful  control-experiments, 
or  admits  of  another  interpretation. 

I  have  put  the  question  to  myself  in  this  way  :  Are  not  the 
disorders  of  metabolism  in  diabetes  capable  of  explanation,  if 
the  glycolysis  remains  intact? — that  is  to  say,  if  the  capacity 
of  the  tissues,  especially  of  the  muscles,  to  consume  sugar  is 
not  injured  in  any  way.  This  brought  me  dead  against  all 
modern  theories  of  diabetes,  and  led  back  to  the  old,  long- 
forgotten  hypothesis  of  Claude  Bernard  and  Chaveau-Kauf- 
mann,  that  diabetic  hyperglyc<emia  is  caused  by  original  over- 
production of  sugar  in  the  liver.  This  theory  was  certainly  not 
tenable  or  admissible  in  the  form  advanced  at  that  time.  If  we 
adopt  this  point  of  view,  the  question  of  disordered  glycolysis 
is  eliminated  for  us.  We  do  not  consider  the  glycolytic  process  as 
being  viorbidly  reduced,  but  the  diastatic  process  as  being  abnor- 
mally increased.  The  term  "  diastatic  process  "  refers,  however, 
in  accordance  with  the  customary  use  of  language,  simply  to 
the  splitting  up  of  highly  organized  carbohydrates,  starch  and 
glycogen,  and  covers  a  small  part  only  of  the  whole  process  of 
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sugar-formation.  We  can,  therefore,  put  it  more  aptly  by 
saying  that  we  look  upon  the  total  sugar-production  as  being 
increased,  with  the  result  that  the  blood  is  flooded  with  more 
sugar  than  can  be  consumed,  and  that  part  of  this  excess  flows 
away  through  the  kidneys.  Out  of  what  material  the  glucose 
in  the  blood  is  formed,  we  leave  absolutely  doubtful.  The 
chief  seat  of  sugar-formation  is  most  certainly  the  liver,  which, 
under  normal  conditions,  suits  the  supply  simply  to  the 
demands  of  the  tissues.  This  demand  controls  the  production 
of  sugar.  These  are  physiological  facts  which  are  beyond 
dispute.  Our  theory  of  diabetes  goes  thus  far :  in  diabetes, 
the  control  is  abrogated  ;  consequently,  the  production  of  sugar 
is  unrestrained. 

Latterly,  we  have  learnt  to  recognize  the  adrenals,  as  well 
as  the  pancreas,  as  an  organ  which  wields  an  influence  on  the 
production  of  sugar.  How  can  we  explain  the  influence  of  the 
two  organs  ?  Each  has  an  opposing  action.  In  the  pancreas, 
it  is  the  deficiency  ;  in  the  adrenals,  it  is  the  excess  of  the 
specific  hormone  that  leads  to  the  production  of  sugar.  This 
suggests  the  idea,  that  the  sugar-factory  {Zuckerwerkstatt)  in 
the  liver  is  under  double  control.  It  is  depressed  by  the  pan- 
creatic hormone,  chemically  unknown  at  present,  and  is 
stimulated  by  adrenalin.  The  joint  effect  of  the  two  antagon- 
ists insures  the  normal  output  of  production. 

Until  now,  experimental  experience  has  taught  that  adre- 
nalin certainly  induces  vigorous,  but  only  transient,  stimulation 
in  the  sugar-factory.  Many  kinds  of  ephemeral  glycosuria  can 
be  explained  thereby,  particularly  the  strange  cases  of  tran- 
sitory neurogenous  glycosuria.  The  artificial  glycosuria 
caused  by  Claude  Bernard's  puncture  belongs  to  this  class  as 
well  ;  the  irritation  proceeds  from  the  medulla  through  the 
sympathetic  to  the  adrenals,  and  causes  an  overflow  of  adre- 
nalin. But,  at  present,  there  is  no  fact  which  entitles  us  to 
trace  a  chronic  glycosuria — that  is,  true  diabetes— back  to 
chronic  hyperadrenalism.  The  only  disease,  in  which  we  often 
find  actual  chronic  hyperadrenalism  in  the  blood,  is  contracted 
kidney,  and  that  again  clearly  stands  in  definite  clinical 
contrast  to  diabetes  ;  for  very  often  glycosuria  is  reduced,  or 
even  disappears  altogether,  when  contracted  kidney  comes  on. 
What  is  said  here,  concerns  the  severe,  as  v\-ell  as  the  mild. 
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cases  of  diabetes.  I  consider  it  a  grave  error  to  make  any 
qualitative  distinction  between  the  mild  and  the  severe  cases 
of  diabetes.  Both  are  of  the  same  nature  ;  the  differences  are 
only  quantitative  and  the  transitions  are  fluent.  Unfortunately, 
this  is  not  taken  sufficiently  into  account,  with  the  result  that 
mild  cases  are  not  treated  with  enough  consistency.  It  is  true, 
indeed,  that  a  mild  case  of  diabetes  can  remain  continually 
mild,  and  never  acquire  a  tendency  to  exacerbation  ;  but,  for 
the  most  part,  slight  glycosuria  is  the  early  stage  of  the  severe 
form  of  the  disease,  and,  in  order  to  limit  further  development, 
everything  must  be  running  smoothly. 

We  do  not,  therefore,  accept  hyperadrenalism  as  the  cause 
of  true  diabetes.  Apancreatism  is  so  much  more  important 
than  hypopancreatism.  The  weaker  the  specific  function  of 
the  pancreas,  so  much  the  less  is  the  process  of  sugar- 
formation  kept  under  control.  That  being  abolished,  the 
production  is  no  longer  adjusted  to  the  needs  of  the  tissues, 
but  goes  on  without  restraint,  measure,  or  limit.  Excellent 
material  is  squandered.  In  mild  cases,  only  the  actual  dia- 
static  process  is  concerned — that  is  to  say,  the  wasteful  action 
only  attacks  carbohydrate  Cgb'^^?^")  >  i"  severe  cases,  all 
material,  the  chemical  nature  of  which  can  serve  as  a  source 
of  danger,  is  dragged  into  the  whirlpool  (sugar-formation  from 
albumen  and  fat,  glycosuria  in  fuller  abstraction  of  carbo- 
hydrates). There  is,  therefore,  abnormal  irritability  and 
abnormal  stimulation  in  the  sugar-factory,  notably  the  liver. 
All  degrees  occur,  from  the  slightest  hypopancreatism  in  which 
only  a  very  marked  defect  (food  rich  in  starch,  etc.)  leads 
to  overstimulation  and  overproduction  up  to  most  complete 
apancreatism — very  severe  diabetes. 

We  assume  that  the  harmful  effect  of  removal  of  the 
pancreas  does  not  inhibit  the  further  decomposition  of  the 
glucose  molecule,  but  promotes  the  disintegration  of  the  early 
grades  of  glucose— amylolysis,  proteolysis,  lipolysis.  The  word 
amylolysis  is  here  used  for  decomposition  of  glycogen  ;  one 
could  as  well  say  glycogenolysis.  We  are  thus  brought  back, 
as  previously  staled,  to  the  simple  theory  of  overproduction. 
The  seat  of  overproduction  can  only  be  the  liver,  which  is 
known,  as  a  physiological  fact,  to  be  the  only  organ  in  which 
new  formation   of  sugar   actively  takes   place.     Only  in  the 
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liver  does  the  outgoing  blood  contain  more  sugar  than  the 
incoming.  That  sugar  formation  of  local  importance  can 
take  place  in  other  places  as  well,  cannot  therefore  be 
denied  ;  it  occurs  unquestionably  in  the  muscles  and  leuco- 
cytes— disposal  of  the  glycogen  deposited  in  the  cells,  and 
general  diffusion  of  the  diastatic  ferment.  The  cause  of  the 
over-production  of  sugar  in  the  diabetic  liver  is  the  loss  of 
the  pancreatic  control.  If  we  denote  the  whole  mechanism 
of  sugar-formation  localized  in  the  liver  as  "  sugar- factory," 
we  can,  for  greater  lucidity,  state  it  in  these  terms  :  the 
irritability  of  the  siugar-factory  is  increased  by  loss  of  the 
pancreatic  hormone.  There  are  present  irritants  which  impel 
the  factory  to  mobilize  much  more  sugar  than  was  demanded 
by  the  stimuli.     Of  these,  physiology  recognizes  three. 

1.  The  stimuli,  which  come  from  the  alimentary  tract,  require 
the  digestion  of  the  absorbed  material — carbohydrate  and 
proteid.  How  much  they  control  glycosuria  in  diabetes  is 
acknowledged. 

2.  As  to  the  stimuli  which  issue  from  tissues  in  need  of 
sugar.  Every  exchange  of  energy  in  the  body  is  associated 
with  sugar-consumption.  The  greater  this  exchange  the  more 
sugar  must  be  mobilized  and  conveyed  to  the  tissues.  It 
may  be  said  quite  generally  that  every  increase  of  total 
metabolism  increases  the  sugar-production  of  the  liver  as 
well.  The  indications  which  reach  the  liver  are  probably 
of  a  chemical  nature.  In  severe  diabetes,  we  have  the  sur- 
prising phenomenon  that  glycosuria  is  increased  by  loading  the 
total  metabolism,  such  as  by  hard  muscular  exertion,  pyrexia, 
and  the  effect  of  external  cold.  According  to  our  theorj^, 
this  implies  that  the  stimulus  reaching  the  liver  occasions 
in  that  over-sensitive  sugar-factory,  much  too  strong  a  stimu- 
lation and  effect.  On  the  non-oxidation  theory,  the  increase 
of  glycosuria,  so  abundant  in  fatiguing  muscular  exertion, 
was  quite  inexplicable.    That  is  tin;  so-called  "cold  diabetes." 

3.  The  mobilization  of  adrenalin  in  the  liver,  when  a 
physiological  influx,  does  not  cause  an)'^  diabetes,  but  sudden 
increases  of  the  inflow  give  rise  to  excessive  hyperglycaemia 
and  glycosuria  (cf.  supra,  neurogenous  glycosuria).  Single 
injections  of  i  mg.  of  adrenalin  in  healthy  dogs,  and  in  many 
normal  men,   cause  slight  glycosuria  for  one  or  two  hours. 
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The  effect  is  always  reduced  by  repeating  the  injections. 
After  removal  of  the  pancreas,  the  effect  of  adrenalin  is 
increased.  The  influence  of  the  pancreas  in  counteracting 
the  adrenalin  has  ceased.  If  we  often  see  in  diabetes  that 
strong  nervous  stimuli  actually  cause  a  temporary  increase 
of  glycosuria,  then  we  ought  to  trace  this  back  as  well 
to  positive  adrenalin  action.  After  loss  of  the  pancreatic 
hormone,  the  Uver  is  defenceless  against  hyper-adrenalism. 

The  specific  metabolic  disturbances  in  diabetes  are  ex- 
plained by  the  theory  of  over-production  just  as  well  as  by 
that  of  non-oxidation  ;  still  better  and  with  less  straining  are 
some  of  the  facts  in  the  pathology  of  the  disease,  such  as 
the  retention  of  sugar  in  the  blood,  the  neurogenous  increase 
of  diabetic  glycosuria,  the  influence  of  sleeplessness  upon 
glycosuria,  and  the  increase  of  glycosuria  due  to  fatiguing 
muscular  exercise.  The  explanation  of  acetonuria  is  the  same 
in  each  theory. 

One  is  constantly  asked,  too,  about  the  evidence  for  the 
over-production  theory.  At  present,  positive  proofs  cannot  be 
adduced.  They  are,  indeed,  hardly  to  be  expected,  until 
chemistry  has  yielded  us  full  understanding  of  the  connection 
between  decomposition  of  fatty  acids  and  the  origin  of  sugar. 
Both  problems  are  knitted  up  indissolubly  one  with  the  other. 
To  prove  this  here,  would  take  us  too  far.  On  the  other  hand, 
we  are  aware  of  two  facts,  which  directly  contradict  the  non- 
oxidation  theory,  but  accord  well  with  ours. 

1.  If,  in  a  non-diabetic  animal,  the  liver  is  removed,  or  is 
ligatured  in  such  a  way  that  no  more  venous  blood  passes 
from  the  liver  into  the  circulation,  the  respiratory  quotient 
immediately  rises  to  i.  That  is,  only  the  carbohydrates 
now  available  are  consumed;  other  oxidizable  materials,  like 
fat  and  proteid,  are  no  longer  obtainable  for  the  supply  of 
sugar  to  the  blood,  and  can  have  no  effect  upon  the  respirator)' 
quotient. 

2.  In  dogs,  diabetic  after  removal  of  the  pancreas,  the 
respiratory  quotient  is  at  first  0*7  (vide  supra).  If  this  were 
the  result  of  non-oxidation  of  sugar,  then  the  quotient  should 
remain  just  as  low  as  after  ligaturing  the  liver.  This  is  not 
the  case,  it  rises  much  more  promptly  than  in  non-diabetic 
animals.      Yet,  only  carbohydrate  is  consumed.     The  source 
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from  which  the  sugar  in  the  blood  arises,  and  which  causes 
the  low  state  of  the  quotient  (fat)  is  now  exhausted. 

These  researches,  which  were  carried  out  by  my  former 
assistants,  H.  S.ilonion  and  O.  Porges,  decidedly  contradict 
the  non-oxidation  theory,  and  support  the  theory  of  over- 
production. They  were  made  with  so  much  care,  that  there 
can  be  no  doubt  about  their  correctness.  Others  who  tested 
the  experiments — Versar,  Grafe  and  Roily — did  not  exclude  the 
liver  as  completely  from  the  circulation  as  Salomon  and  Porges. 
They  found,  in  consequence,  an  actual  increase  of  the  quotient 
after  the  operation,  although  it  did  not  rise  to  i.  Or  they 
tried  to  give  another  interpretation  to  the  results  (Roily),  but 
in  view  of  the  perfectly  clear  results,  that  is  difficult  to 
establish.  As  a  matter  of  course,  these  experiments  must 
still  be  continued.  I  believe  it  will  be  easy  to  obtain  a  result 
altogether  free  from  objection  and  perfectly  definite,  if  the 
determination  of  the  respiraiion  is  not  made  in  a  whole 
animal,  but  by  making  use  of  the  so-called  "muscle-animal" — 
that  is,  with  complete  removal  of  stomach,  intestines,  and 
liver,  and  decapitation — and  comparison  of  the  respiratory 
quotient  in  animals  with  and  without  a  pancreas  (Carrel's 
method). 

(2)  The  most  recent  experiments  of  Starling  and  Patterson 
(vide  supra)  showed,  in  full  agreement  with  the  findings  of 
Salomon  and  Porges,  that,  in  spite  of  removal  of  the  pancreas, 
sugar  is  destroyed  in  the  muscles.  This  was  proved  still  more 
conclusively  by  the  experiments  of  M.  Landsberg. 

It  may  still  further  be  stated  that  the  function  of  the 
pancreatic  hormone  is  specific  ;  that  is,  that  it  cannot  be 
replaced  by  any  other  organ  or  secretion.  This  is  not 
negatived  b)'  the  fact  that  intimate  relations  exist  between 
the  pancreas  and  other  glands  with  internal  secretion, 
notably  the  thyroid  and  the  pituitary  body.  From  both 
glands  emanate  stimuli  of  a  chemical  nature,  which,  to  a 
certain  extent,  limit  the  action  of  the  pancreas.  Just  as  the 
pancreas  checks  sugar-production  in  the  liver,  so  these  two 
glands  tone  down  the  pancreas.  The  stimulus  ;s  certainly 
not  strong  enough  to  nullify  the  action  of  an  histologically 
intact  pancreas,  but  for  all  that,  it  is  enough  to  make  itself 
clinically   obvious   under  certain   conditions.    The  glycosuria 
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that  apparently  often  results  from  the  medicinal  use  of 
thyroidin,  may  be  brought  to  mind,  as  well  as  many  cases 
in  which  Graves's  disease  and  acromegaly— hyperthyroidism 
and  hyperpituitarism— are  associated  with  diabetes.  These 
are  examples  of  multiple  disease  of  the  vascular  glands.  In 
these  combinations,  the  glycosuria  invariably  has  something 
characteristic  :  it  tends  to  be  very  fluctuating,  and  does  not 
depend  upon  a  change  of  diet  by  any  means  so  directly  as 
in  uncomplicated  disease  of  the  pancreatic  island-system. 

On  the  contrary,  it  is  known  that  deficient  function  of  the 
thyroid  and  pituitary  body  counteracts  the  onset  of  glycosuria. 
Enormous  quantities  of  glucose  can  be  given  in  typical 
myxojdema  and  in  pituitary  obesity,  without  giving  rise  to 
glycosuria.  This  is  explained  by  the  assumption  that  in 
hypothyroidism  and  in  hypopituitarism  there  is  a  cessation 
of  the  inhibitions  that  act  upon  the  pancreas,  with  the  result 
that  the  elimination  of  the  pancreas  hormone  is  increased. 
These  effects  can  be  obtained  as  well  with  the  sugar  in  the 
blood.  Even  when  glycosuria  does  not  occur  in  hyperthy- 
roidism and  hyperpituitarism,  an  increased  amount  of  sugar 
is  almost  invariably  found  in  the  blood-picture  ;  on  the  other 
hand,  in  myxoederaa  and  in  adiposo-genital  degeneration,  the 
amount  is  for  the  most  part  below  normal. 

Everything  here  adduced  about  the  nature  of  the  action 
of  the  pancreatic  hormone  cannot  be  claimed  to  be  demon- 
strable by  biological  investigation.  The  theory  of  the  internal 
secretions  is  still  of  recent  origin.  Every  year  brings  fresh 
surprises,  but,  on  the  basis  of  newly  found  facts,  it  is  already 
necessarj'-  now  to  revise  and  reject  without  hesitation  from 
the  old  theories  and  hypotheses  all  that  does  not  agree  with 
the  new  facts.  It  was  for  this  reason  that  I  devoted  myself 
in  some  degree  more  closely  to  the  old  theory  of  "  disordered 
glycolysis,"  and  on  further  examination  everybody  will  agree 
with  me  in  the  conclusion  that  only  age  and  custom  uphold 
it,  and  that  the  foundations  on  which  it  was  first  erected  have 
one  by  one  crumbled  away.  Whether  the  theorj'  of  over- 
production, which  I  now  advocate,  will  remain  as  I  first 
presented  it,  the  future  must  show.  In  any  case,  a  topical 
interest  attaches  to  it. 

For  further  information  about  the  questions  here  discussed, 
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I  refer  to  my  monograph,  "  Modern  Aspects  of  Diabetes," 
published  by  Treat  and  Co.,  191 2,  and  my  communication 
to  the  International  Medical  Congress,  London,  1.9 13,  section 
VI.,  p.  237. 

m.      LOCALIZATION-    OF    THE    DIABETIC    LESION    IN    THE    I'ANCREAS. 

It  has  already  been  mentioned,  that  the  metabolic  disorder 
in  diabetes  is  c^ompletely  independent  of  any  affection  of  the 
external  pancreatic  secretion.  In  fact,  one  often  sees  cases  of 
verj'  severe  diabetes  in  which  the  specific  digestive  functions 
of  the  pancreatic  juice  are  perfectly  maintained.  On  the 
other  hand,  there  are  cases  in  which  the  discharge  of  pan- 
creaiic  juice  into  the  gut  is  wholly  abolished,  and  nutrition  is 
impaired  by  steatorrhoea  and  creatorrhoea,  without  presenting 
the  least  symptom  of  any  diseased  carbohydrate  metabolism. 
This  proves,  indeed,  that  the  secretory  cells  of  the  pancreas  are 
not  the  seat  of  the  diabetic  affection.  Certain  experimental 
experiences  prove  this  assumption. 

The  opinion  was  first  expressed  by  Laguesse,  in  1893,  that 
the  so-called  Langerhans's- islands  may  be  the  seat  of  the 
internal  secretion  of  the  pancreas.  These  islands  are  structures 
with  a  thoroughly  characteristic  morphology,  which  sharply 
differentiates  them  from  the  acini.  It  was  of  the  greatest 
importance  when  Opie  found  an  actual  atrophy  of  these 
elements  in  men  who  had  died  of  diabetes.  Several  hundreds 
of  careful  microscopical  examinations  by  many  prominent 
anatomists  have  confirmed  this  ;  above  all,  Weichselbaum  in 
Vienna  and  Herberg  in  Copenhagen  have  done  excellent  work 
in  this  direction.  One  can  to-day  agree  with  the  opinion  of 
both  these  observers  :  no  diabetes  without  disease  of  Langer- 
hans's islands. 

With  regard  to  the  relations  of  the  islands  to  the  acini, 
no  complete  unanimity  obtains.     Two  opinions  exist : — 

I.  The  islands  are  certainly  connected  anatomically  with 
the  rest  of  the  pancreatic  tissue,  and  are  supplied  by  the  same 
blood-vessels ;  but  they  have  nothing  to  do  with  the  acinous 
tissue.  One  structure  never  passes  over  into  the  other.  Their 
functions  are  different  from  beginning  to  end.  In  the  testis  and 
ovary,  there  is  a  similar  local  union  of  two  entirely  different 
tissues.      In   these,   the   generative  portion   of   the    glands  is 
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embedded  in  the  so-called  Leydig's  interstitial  tissue,  but  they 
have  a  totally  different  development  and  function. 

2.  A  second  view  is  held,  that  the  islands  are  an  early 
stage  of  the  acini.  The  old  acini  gradually  die,  and  are 
replaced  from  the  islands.  So  long  as  the  early  form  is  present 
it  provides  the  internal  secretion  ;  later,  after  the  change  into 
acini,  the  tissue  then  produces  the  e.Yternal  secretion,  whilst 
new  islands  appear  in  its  place.  This  idea  is  more  and  more 
losing  ground. 

Here  it  is  necessary  to  enter  no  further  into  this  conflict  of 
ideas.  Each  year  brings  new  evidence  that  it  can  only  be  in 
the  islands  that  the  internal  secretion  of  the  pancreas  arises. 
Heiberg  has  stated  positively  that  quantitative  relations  exist 
between  the  severity  of  the  diabetes  and  the  number  of 
islands.  Apparently,  that  is  going  too  far,  for  other  investiga- 
tions show  that  the  functional  incompetence  of  the  island 
system  can  depend  upon  qualitative  change  as  well,  and, 
on  the  contrary,  is  not  always  proportional  to  the  number. 

IV.     RELATIONS    OF    HUMAN'    DIABETES    TO   THE    PANCREAS. 

\  I  have  advocated  the  point  of  view  that  in  every  case  of 
>.  real  diabetes,  there  is  a  functional  breakdov.-n  of  the  pancreas. 
Since  then,  after  v.  Mering  and  iMinkowski  had  demonstrated 
this  supposition  by  the  discovery  of  experimental  pancreatic 
diabetes,  nearly  all  modern  investigators  of  diabetes  have 
come  to  the  same  conclusion,  some  earlier,  some  later.  Patho- 
logical anatomy,  just  as  emphatically,  has  helped  essentially 
the  revolution  of  opinion.  At  first,  it  was  not  ptissible  in  any 
way  to  prove  post-mortem  in  the  majority  of  diabetes  cases 
structural  changes  in  the  pancreas.  The  pancreas  in  typical 
cases  of  diabetes  often  proves  to  be  normal  in  size,  consistency, 
and  colour.  Even  microscopical  examination  showed  no  actual 
variations,  I  can  call  to  mind  numerous  autopsies,  at  which 
my  honoured  master  and  friend,  Carl  Weigert,  declared  after 
careful  investigation  :  "  I  find  no  pathological  changes  in  the 
pancreas." 

Comparatively  often  in  diabetics,  one  finds  sclerosis  of  the 
smaller  arteries  of  the  pancreas  and  chronic  interstitial 
pancreatitis.  The  appearance  of  diabetes  in  alcoholism  and 
in  old-standing  syphilis  is  thus  explained.     Calculi  were  often 
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found  in  the  pancreatic  duct,  associated  with  severe  inflamma- 
tory conditions  and  necrosis  of  the  tissues  surrounding  the  duct. 
Diabetes  was  found  much  more  rarely  in  the  case  of  cysts  in 
the  pancreas,  and  particularly  so  in  cases  of  cancer  of  the 
pancreas.  D.  von  Hansemann  explains  this  on  the  hypothesis, 
that  the  new  proliferating  cells  of  the  neoplasm  preserve  the 
biological  properties  of  the  mother-cell,  and  continue  to 
supply  the  internal  secretion  (altruism  of  the  cells). 

At  any  rate,  the  positive  anatomical  post-tnortem  findings 
could  not  fully  satisfy  the  supporters  of  the  pancreatic  theory, 
nor  refute  the  opponents,  until  attention  was  called  to 
Langerhans's  islands.  Then  it  was  first  shown  that  a  pancreas 
may  appear  quite  normal  on  macroscopic  inspection,  and  that 
it  may  be  possessed  of  a  definite  apparatus  for  external 
secretion,  whilst  at  the  same  time  grave  changes  are  found  in 
the  interspersed  system  of  islands.  Most  commonly  there 
are  found  a  reduced  number  of  islands  (Heiberg),  decrease  and 
shrinking  of  the  islands,  hyaline  swelling  of  the  parenchyma  with 
indistinct  nuclei  (Weichselbaum).  The  latter  calculates  that 
in  non-diabetics  about  4*3  per  cent.,  and  in  diabetics  on  an 
average  only  1  •  2  per  cent,  of  the  total  pancreas-mass  escape 
from  Langerhans's  islands. 

In  severe  diabetes  ("  pure  "  diabetes,  deaths  from  diabetes)^ 
one  should  be  certain  of  finding  in  almost  90  per  cent,  of  the 
cases  thoroughly  characteristic  histological  changes  in  the 
islands  ;  in  slight  diabetes  (death  from  complications  in  the 
earlier  stages  of  the  disease),  the  most  experienced  observers, 
like  Heiberg  and  Weichselbaum  found  changes  in  from  40  to 
50  per  cent,  of  the  cases.  If,  therefore,  it  must  be  admitted 
that  gaps  in  the  proof  are  still  present,  then  the  evidence  now 
submitted  is  at  least  quite  conclusive  enough.  We  must 
remember  that  the  use  of  more  delicate  histological  methods 
is  only  of  recent  date,  further  refinements  of  these,  such  as 
new  stains,  will  probably  realize  still  greater  gains. 

In  any  case,  we  have  to  content  ourselves  with  the  pro- 
bability that  there  are  functional  lesions  of  the  islands  as  well, 
■which  never  reveal  themselves  to  the  microscopist.  This 
reminds  us,  therefore,  that  we  must  admit  as  well  functional 
lesions  of  the  pancreas,  which  do  not  at  all  depend  upon 
disease   of    the   gland   itself,   but    are    caused   by   inhibitions 
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proceeding  from  other  glands  with  internal  secretion  (thyroid, 
pituitary).  But  in  actual  diabetes,  these  certainly  do  not  play 
any  great  part ;  at  most,  it  would  seem,  that  the  remarkable 
fluctuations  of  glycosuria,  which  are  met  with  in  complications 
with  Graves's  disease  and  in  acromegaly,  are  conditional  on 
the  variations  in  intensity  of  that  influence  (see  above). 

It  appears  to  me  to  answer  the  present  position  of  the 
investigation,  if  we  say  ;  the  intensity  of  diabetes  is  inversely 
proportional  to  the  total  quantity  of  Laugerhans's  islands 
present  in  good  functionating  condition.  Heiberg  had,  as  men- 
tioned before,  laid  the  chief  importance  upon  the  "number" 
of  the  islands,  but  this  can  hardlj'  be  maintained. 

If  we  recognize  inadequacy  of  the  islands  as  the  cause  of 
deficient  internal  secretion  of  the  pancreas,  and,  in  the  long 
run,  of  diabetes,  then  we  must  acknowledge  that  two  totally 
different  groups  of  diseases  can  be  the  basis  of  diabetes. 

1.  Diseases  of  the  islands,  which  are  brought  about  by  diseases 
of  their  environment. — In  these,  we  include  cases,  in  which 
the  islands  are  sympathetically  affected  by  acute  or  chronic 
pan-pancreatitis.  These  inflammatory  conditions  are  either 
of  metastatic  origin  (purulent  pancreatitis)  or  proceed  from 
Wirsung's  duct.  In  this  group,  too,  must  be  included  the 
serious  disorders  of  nutrition  of  the  whole  parenchyma  of  the 
gland,  which  depend  upon  pancreatic  arteritis  (see  above),  as 
well  as  the  rare  cases  of  diabetes  in  encapsuled  abscess  in  the 
pancreas,  in  pancreatic  cysts,  and  in  primarj'  or  metastatic 
cancer  of  the  pancreas.  In  all  these  cases,  it  is  not  a  question 
of  a  systemic  disease  of  the  islands,  but  of  casual  injuries, 
against  which  the  islands,  even  if  originally  quite  sound  and 
vigorous,  are  defenceless. 

2.  Systemic  disease  of  the  islimds,  that  is,  specific  disease  of  the 
islands  independently  of  the  surrounding  tissues. — About  the 
nature  of  these  diseases,  which  obviously  predominate  in 
frequency  and  are  almost  exclusively  in  question  in  the  typical 
severe  forms,  especially  diabetes  of  infancy  and  of  youth, 
nothing  is  yet  clear.  Still,  however,  there  is  already  some- 
thing of  greater  probability  to  record. 

a.  Congenital  constitutional  atony  of  the  island  system. — This 
is  co-ordinate  with  the  congenital  atony  of  other  systems 
with  internal  secretion,  for    instance,  congenital  atony  of  the 
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interstitial  part  of  the  generative  glands,  eunuchoidism,  hypo- 
genitalism, infantilism  ;  congenital  atony  of  the  thyroid, 
myxoedenia  in  children,  cretinism,  predisposition  to  endogenous 
obesity  and  tendency  to  subsequent  myxcedema.  When 
the  family  history  of  a  diabetic  is  carefully  traced  out,  it  will 
often  be  found  that  diseases  of  the  internally  secretinj^  glands 
have  frequentl)'  appeared.  It  is  not  diabetes  always,  but 
account  has  to  be  taken  as  well  of  diseases  of  the  thyroid — 
Graves's  disease,  juvenile  obesity,  m3\xcedema,  cretinism,  struma  ; 
of  diseases  of  the  pituitar}'  body — acromegaly,  dystrophia 
adiposo-gentalis  ;  of  diseases  of  the  adrenals — Addison's 
disease ;  of  diseases  of  the  accessory  thyroids — tetany ;  of 
diseases  of  the  spleen — ^pernicious  anjemia,  hematogenous 
jaundice  ;  of  diseases  of  the  generative  glands — eunuchoidism 
(in  men),  hypogenitalism  (in  women),  sterility,  etc.;  and  of 
diseases  of  the  thymus.  The  records  I  have  ahead)'  obtained 
show,  in  this  respect,  that  we  shall  have  to  hand,  in  the  same 
statistical  collection,  trustworthy  material  showing  that  atony 
of  the  vascular  gland  system  is  hereditable  to  a  remark- 
ably high  degree.  It  is  now  this  and  now  that  system 
that  is  concerned  in  individual  cases ;  sometimes  it  is  one, 
sometimes  many  systems  (polyglandular  inadequacy).  It  is, 
however,  atony  of  the  pancreatic  island-system  that  is  mostly 
in  evidence. 

In  many  cases,  the  pancreatic  island-system  is  so  pre- 
disposed to  atony,  that  under  no  conditions  does  it  respond 
to  the  demands.  It  has  already  been  exhausted  prematurely 
by  the  normal  physiological  burden  of  work,  and  disorga- 
nized by  degeneration  and  atrophy  (diabetes  of  children  and 
young  people).  In  other  cases,  a  certain  capacity  for  resistance 
exists,  which  protects  the  individual  from  the  disease.  Xot 
until  after  more  than  ten  years  of  apparently  normal  function 
does  asthenia  arise.  Whether  in  these  cases,  the  disease 
breaks  out,  or  not,  apparently  depends  mostly  on  this,  to 
what  extent  the  organ  is  called  upon  and  burdened.  According 
to  our  theory,  the  greater  the  load  and  therewith  the  likeli- 
hood of  wear  and  tear,  the  more  considerable  is  the  con- 
sumption of  carbohydrates  and  proteids.  For  to  the  stimuli 
which  these  foods  carry  to  the  sugar- factory  of  the  liver,  the 
internal   secretion  of  the   pancreas   has  directly  to  act  as  a 
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check.  If,  therefore,  in  hereditarj'  tendency  to  diabetes  we 
advise  moderation  in  the  supply  of  carbohydrates  and  fats, 
and  the  incorporation,  as  much  as  possible,  of  the  requisite 
energy  in  the  shape  of  proteids,  we  shall  thus,  in  the  most 
rational  way,  transfer  a  verified  axiom  of  the  treatment  of 
diabetes  to  the  prophylaxis  of  the  disease. 

b.  Acquired  atotiy  of  the  island-system.  —  In  other  cases, 
the  congenital  weakness  of  the  island-system  is  not  enough 
to  allow  diabetes  to  develop  under  the  sole  influence  of  load 
and  wear  and  tear.  Special  dyscrasi^e  must  affect  the  system. 
Of  what  kind,  then,  are  such  lesions  ?  The  ground  for  a 
discussion  always  becomes  more  ill-defined,  but  it  appears 
to  me,  that  one  important  fact  before  all  others  must  be 
noticed  and  taken  into  consideration :  the  dependence  of 
lesions  in  the  parenchyma  of  the  islands  upon  infectious 
diseases.  Cases,  in  which  diabetes  has  developed  in  the  train 
of  measles,  scarlet  fever,  streptococcal  angina,  influenza,  and 
malaria,  more  and  more  accumulate.  Apparently,  it  is  a 
specific  parenchymatous  lesion  of  the  islands,  analogous  to, 
for  instance,  nephritis  after  scarlet  fever  or  angina,  orchitis 
following  mumps,  myocarditis  subsequent  to  many  infectious 
diseases. 

These  meta-infectious  lesions  of  the  islands  certainly  do 
not  seem  to  be  beyond  recovery.  I  have  already  reported 
a  case,  some  time  ago,  of  a  child  who  became  diabetic  soon 
after  scarlet  fever,  but  got  quite  well  again  in  the  course 
of  a  few  months.  In  another  case,  very  severe  diabetes  with 
a  great  deal  of  acetonuria,  came  on  after  measles.  In  common 
with  all  the  other  physicians,  I  had  quite  given  up  all  hope, 
but  I  heard,  a  short  time  ago,  that  complete  recovery  had 
occurred  quite  spontaneously.  In  view  of  these  experiences, 
I  have  begun  to  have  the  tonsils  removed  in  diabetics,  whose 
history  specifies  frequent  attacks  of  tonsillitis.  Up  to  the 
present,  three  cases  have  been  treated  in  this  way,  but  no 
opinion  on  the  therapeutic  result  can  be  offered  until  some 
time  later. 

Even  from  other  toxins,  partly  of  the  exogenous  and 
partly  of  the  endogenous  kinds,  such  as  intestinal  toxins, 
serious  lesions  of  the  pancreatic  islands  must  be  apprehended. 

Whether    a    thoroughly    healthy    island-system     can     be 
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affected  under  the  influence  of  the  infections  above-mentioned 
and  of  others  not  yet  noted,  or  whether  a  certain  (congenita!) 
constitutional  weakness  of  the  island  apparatus  must  already 
be  present  beforehand  ( Pfaundler's  disease-rdidiitcss),  cannot 
yet  be  answered.  But  now,  there  already  exists  some  hope 
that  we  are  leaving  that  most  unsatisfactory  stage,  in  which 
it  is  said  :  diabetes  is  a  constitutional  disease  of  unknown 
origin,  in  which  we  reply  to  every  patient,  who  asks  about 
the  cause  of  his  illness,  with  a  non  liquet.  We  can  now 
no  longer  connote  diabetes  as  a  general  metabolic  anomaly, 
but  have  to  recognize  it  as  a  totally  distinct  organic  disease, 
which  certainly  results  in  serious  metabolic  disturbances  by 
reason  of  the  supreme  importance  of  the  functions  involved. 

V.    THERAPEUTIC    CONCLUSIONS. 

The  modern  interpretation,  herein  set  forth,  of  the  diabetic 
process  throws  light  as  well  upon  recognized  therapeutic 
practices.  We  learn  to  appreciate  that  many  cases  of  diabetes 
have  no  decided  tendency  to  improve,  because  the  process 
in  some  of  the  islands  has  ended  in  destruction.  The  unim- 
paired residue  by  no  means  suffices  to  control  completely 
the  sensitiveness  of  the  sugar-factory ;  it  can  only  avert 
hyperglycajmia  and  glycosuria  in  greater  or  less  degree. 
When  a  certain  load  is  exceeded,  there  is  some  limit  of 
tolerance  to  the  glycosuria.  Patients,  in  spite  of  this  glycosuria, 
feel  very  well,  and  this  lasts  for  some  time,  several  years, 
ten  or  more.  The  uniform  healthiness  is  mostly  a  temptation 
to  gross  negligence  in  diet.  Although  in  isolated  instances 
even  this  does  no  harm,  yet  in  the  majority  of  cases  the 
continuance  of  the  well-being  cannot  be  sustained. 

In  som.e  patients,  the  gradual  accession  of  the  damage 
caused  bj-  this  neglect  is  limited  to  complications.  We  have 
every  reason  10  suppose,  that  these  are  closely  connected  with 
the  confirmed  hyperglycemia.  Then,  the  recognized  and 
dreaded  diabetic  complications  set  in  very  often  in  individuals 
who  have  persistent  hyperglycaemia  by  reason  of  ingesting 
carbohydrates  in  too  large  quantities,  although  not  the 
slightest  symptoms  of  diabetic  auto-intoxication  (acidosis)  can 
as  yet  be  detected :  neuritis,  neuralgias,  cataract,  pruritis, 
furunculosis,  and  so  forth  ;   I  include  as  well  with  these  the 
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premature  appearance  of  arterio-sclerosis.  The  very  same 
abnormal  conditions  of  nutrition,  which  persistent  hyper- 
glycsemia  engenders,  promote  the  early  wear  and  tear  of 
the  vessels.  This  accounts  for  the  great  frequency  of  general 
arterio-sclerosis,  of  sclerosis  of  the  cardiac  vessels,  of  vascular 
contracted  kidneys,  and  of  peripheral  gangrene  in  diabetics. 

It  may  be  asked  :  how  then  are  such  disorders  of  nutrition 
possible,  when  the  tissues  obtain  at  the  least  rather  too 
much  than  too  little  of  their  main  food  (glucose),  and  when 
must  we  give  up  the  old  idea  that  they  cannot  use  this  sugar  ? 
Can,  then,  the  important  new  work  upon  one-sided  nutrition 
and  "  partial  under-nutrition  diseases "  (deficiency  disease, 
C.  Funk),  give  us  perhaps  a  hint  ?  For  the  cells,  glucose 
is  the  most  usual  and  by  far  the  most  suitable  food.  If  that 
is  persistenly  present  in  excess  (diabetic  hyperglycaemia), 
then  a  kind  of  compulsion  is  exercised  in  the  tissues  to  force 
them  to  make  use  of  more  sugar  than  they  are  accustomed  to. 
The  deluge  of  sugar  prevents  the  cells  from  absorbing,  fixing, 
and  digesting  other  important  substances  in  sufficient  quantities. 
One  may  say :  the  excess  of  sugar  drives  away  from  the 
food  of  the  cells  materials  which  have  for  the  cells  the 
importance  of  the  so-called  "  vitamines,"  and,  consequently, 
there  is  brought  about  earlier  exhaustion  of,  and  less  power 
of  resistance  in,  the  tissues.  Both  these  features  are  charac- 
teristic of  all  diabetic  complications. 

In  other  patients,  the  complications  do  not  persist,  but 
a  decline  of  tolerance  finally  sets  in  ;  that  is  to  say,  that  the 
still  existing  residue  of  pancreatic  islands  gradually  loses  its 
former  functional  capacity  (maybe  owing  to  anatomical  lesions 
or  perhaps  to  functional).  Everyone  who  has  large  experience 
of  the  treatment  of  diabetes,  will  agree  that  this  deterioration 
of  tolerance  is  increased  and  accelerated  by  unsuitable  loading 
with  carbohydrates,  and  that  it  can  be  warded  off,  or  at  least 
appreciably  kept  down,  by  means  of  judicious  limitation  of 
carbohydrate. 

Even  in  cases  in  which  the  original  destructive  process  in 
the  pancreas  has  stopped  and  in  which,  therefore,  the  diabetes 
has  in  the  first  place  no  progressive  feature,  the  island-system 
is  altogether  of  less  value.  If  we  introduce  much  carbo- 
hydrate,  much   pancreatic   hormone   is   wanted  as  well.    By 
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extravagant;  ingestion  of  carbohydrate,  we  spur  the  weakened 
secretory  organ  in  an  unprecedented  fashion,  hke  a  tired  horse 
out  of  which  we  wish  to  extort  the  last  reserves  of  strength. 
Is  this  possible  in  other  glands?  The  modern  treatment  of 
nephritis  comes  to  my  mind,  in  which,  in  my  opinion,  the 
holding  back  of  the  so-called  "kidney-irritants"  is  carried 
much  too  far,  often  so  far  that  the  whole  nutrition  of  the  body 
suffers  severely  in  consequence. 

If  the  physician  is  mindful  of  the  fact,  that  every  loading 
up  with  carbohydrates  burdens  the  hormone  secreting  glands 
of  the  pancreas  as  well,  he  will  approach  with  more  intelli- 
gence the  old,  and  yet  again  the  very  modern,  problem  of  the 
treatment  of  diabetes.  He  will  give  the  diabetic  as  little 
carbohydrate  as  possible,  that  is,  no  more  than  he  actually 
requires  for  keeping  in  good  condition,  and  after  careful  deter- 
mination of  the  tolerance  in  each  case,  he  will  order  the 
amount  to  be  allowed  by  measure.  If  the  degree  of  tolerance 
is  not  known,  it  is  impossible  to  be  certain  whether  the 
amount  prescribed  for  the  individual  case  is  correct  or  not. 

The  direction,  that  the  loading  of  the  island-system  must 
be  reduced  to  a  minimum,  is  obviously  still  more  requisite  in 
those  cases  in  which  the  whole  island-system  is  originally  of 
little  value  (hereditary  constitutional  anomalies).  Then,  too, 
a  tendency  to  exacerbation  is  almost  always  present.  This 
mostly  occurs  in  those  cases  which  we  are  obliged  to  trace 
back  to  infectious-toxic  influences  (specific  systemic  disease 
of  the  islands,  see  above).  All  hope,  therefore,  is  centred  upon 
the  favourable  influence  which,  empirically,  the  utmost  care  of 
the  organ  will  exert.     The  sooner  we  begin,  indeed,  the  better. 

It  is  therefore  of  the  greatest  importance  to  bring  the 
early  stage  of  diabetes  under  the  strictest  diabetic  treatment  at 
once,  and  not  to  comfort  oneself  and  the  patient  with  the  idea 
that  only  a  "  passing  alimentary  glycosuria "  or  a  "  trivial 
neurogenous  glycosuria "  is  present.  The  latter  certainly  can 
be  insignificant  (transient  adrenalinogenous  stimulation)  ;  but 
an  alimentary  glycosuria,  which  makes  its  appearance  under 
conditions  in  which  the  average  healthy  man  excretes  no 
sugar,  is  never  unimportant,  but  always  indeed  the  symptom  of 
pancreatic  inadequacy,  that  is,  a  diabetic  predisposition. 

In  these  stages,  it  is  still  possible  to  protect  the  weak  organ 
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by  far-ieachin;T  and  persistent  management,  and  to  pi  event 
the  outbreak  of  a  well-marked  diabetes.  As  yet,  unhappily, 
this  happens  all  too  seldom.  The  old  method  of  treating 
diabetes  is  still  too  much  borne  in  mind  by  most  physicians. 
The  patients  are  sent  each  year  for  some  weeks  to  Carlsbad, 
Xeuenahr,  or  Vichy.  There  all  goes  well,  because  the  diet 
is  properly  controlled,  not  because  of  the  waters ;  these  have 
hardly  any  effect  on  the  disease.  But  at  home,  the  food  is 
badly  regulated  ;  the  effect  of  eleven  months  at  home  is 
naturally  greater  than  that  of  one  month  at  a  health-resort ; 
gradually,  retrogression  comes  on,  because  over-loading  the 
island -system  is  not  avoided.  I  cast  this  reproach  directly 
on  the  mineral-water  treatment  at  well-known  watering-places, 
that  they  create  a  false  sense  of  security  in  the  patients,  who 
imagine  that  one  month's  treatment  will  do  all  that  is  neces- 
sary for  themselves  and  their  future.  So  unbounded  is  the 
faith  in  the  "  waters,"  and  so  great  the  suggestion  which  the 
l^oiins  loci  exercises  on  both  doctor  and  patient,  that  the  best 
supported  facts  of  modern  metabolic  theories  are  unable  in  any 
way  to  affect  the  old  methods. 

The  more  we  have  to  insist,  in  accordance  with  the  facts, 
upon  treatment  of  the  early  stage,  so  much  the  more  import- 
ant becomes  the  early  diagnosis  of  diabetes.  In  this  con- 
nection, only  the  regular  family  doctors  can  bring  about 
improvement,  because  they  can  make  a  point  of  testing  their 
patients'  urine  for  sugar,  at  least  once  a  year.  Testing  the 
night-urine  is  not  to  the  purpose,  for  that  may  be  free  of 
sugar,  even  in  advanced  cases  of  diabetes  ;  whilst  one  or  two 
hours  after  a  meal  rich  in  carbohydrates,  from  i  to  2  per 
cent,  of  sugar  is  found  in  the  urine.  These  tests  should, 
therefore,  always  be  made  directly  after  taking  a  large  quantity 
of  carbohydrates.  In  convalescence  after  acute  infectious 
fevers,  the  analyses  must  be  made  with  special  frequency  in 
the  months  immediately  following  the  attack. 
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Until  twelve  years  ago  the  alimentarj'-  canal  was  assumed 
to  be  outside  the  domain  ol'  the  internal  secretions.  All 
its  functions  were  regarded  as  under  the  control  of  the 
central  or  sympathetic  nervous  systems.  Though  Pawlow  him- 
self subscribed  to  this  doctrine,  the  revision  of  the  physiology 
of  digestion  which  resulted  from  his  work  has  led  to  the 
recognition  of  some  undoubted  and  striking  examples  of 
internal  secretions  in  the  digestive  area.  .1  priori  this  might 
have  been  anticipated  if  it  had  been  realized  that  while  the 
assimilation  of  food  is  a  primary  need  of  every  organism, 
however  lowly,  the  development  of  a  nervous  system  is  a 
comparatively  late  event  in  evolution.  As  Starling  pointed 
out,  the  nervous  system  enables  very  rapid  reactions  to 
occur,  but  where  less  sudden  responses  are  needed,  the 
primitive  method  is  retained. 

Thus  salivary  secretion  may  occur  before  tlie  food  enters 
the  mouth  ;  and  though  gastric  secretion  is  started  by  the 
appetite  and  the  taste  of  the  food,  it  is  continued  by  chemical 
stimuli,  while  pancreatic  secretion  can  be  explained  by 
chemical  factors  alone.  As  the  need  for  rapidity  of  response 
grows  less,  there  is  a  gradual  transition  from  a  nervous  to  a 
chemical  mechanism,  which  latter  depends  on  hormones 
formed  within   the  glands  of  the  alimentary  tract. 

THE    STOMACH. 

It  is  in  strict  accord  with  this  general  statement  that 
careful  experiment  has  failed  to  detect  any  hormone  formed 
by  the  salivary  glands.  In  the  stomach,  however,  the  case 
is  different.  There  is  a  striking  difference  between  the 
histological  structure    of  the    glands    of  the  fundus    and  the 
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pyloric  portion.  In  the  former  the  glands  are  narrow-mouthed, 
unbranched  and  composed  of  two  different  types  of  cells. 
The  chief  cells,  lining  the  lumen,  contain  granules  of  pepsi- 
nogen, while  external  to  these  are  ovoid  cells  secreting  the 
hydrochloric  acid.  The  pyloric  glands,  on  the  other  hand, 
are  wide-mouthed,  branching  and  non-granular.  It  might 
be  expected  that  such  different  glands  would  have  different 
functions,  but  this  was  not  realized  until  Edkins  applied 
Bayliss'  and  Starling's  experiments  to  the  stomach.  He  made 
an  extract  of  the  pyloric  mucous  membrane  of  a  cat's  stomach 
with  o"4  per  cent.  HCI,  and  injected  this  into  the  circulation 
of  another  fasting  animal.  A  secretion  of  gastric  juice,  con- 
taining both  hydrochloric  acid  and  pepsin  followed.  Extracts 
made  with  boiling  water,  glucose,  glycerin  or  peptone  pro- 
duced similar  though  le^s  marked  effects.  Meat  extracts 
containing  kreatin,  however,  yielded  even  better  results 
than  those  made  with  hydrochloric  acid.  Similar  extracts 
made  from  the  glands  of  the  fundus  caused  no  secretion. 

If  the  stomach  were  divided  into  fundus  and  pyloric 
portions  by  a  tampon,  the  injection  of  pyloric  extracts  into 
the  circulation  caused  gastric  juice  to  appear  on  the  fundus 
side,  but  not  on  the  pyloric  side  of  the  division.  The  con- 
clusion is  inevitable  that  the  substances  mentioned  stimulated 
in  the  pyloric  mucosa  the  formation  of  a  gastric  secretin,  or 
gastrin,  which  passing,  b}'  tjie  blood  stream  excited  the  secretion 
of  gastric  juice  by  the  fundus  glands. 

As  the  food  passes  over  into  the  pyloric  portion,  it  can 
be  sent  on  into  the  duodenum,  if  it  be  already  sufficiently 
digested,  but  otherwise  it  is  kept  in  contact  with  the  pyloric 
glands,  where  it  evokes  renewed  secretion  from  the  fundus 
glands  to  complete  its  digestion.  With  this  is  probably 
related  the  comparative  absence  of  peristaltic  waves  in  the 
fundus,  unless  there  is  obstruction  to  the  outlet,  whereas, 
movements  in  the  pyloric  half  are  powerful  and  obvious  on 
X-ray  examination.  It  would  only  be  reasonable,  indeed,  to 
expect  that  there  must  be  some  additional  stimulant  to  gastric 
secretion  besides  the  appetite  and  sense  of  taste.  Otherwise 
it  is  difficult  to  see  how  digestion  would  be  completed  when 
once  the  sense  of  taste  was  in  abeyance  and  hunger  was 
assuaged.      The  importance   of   this    mechanism    is   seen   in 
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disease.  In  hyperchlorhydria,  there  is  pyloric  spasm  which 
must  result  in  keeping  the  food  longer  than  usual  in  contact 
with  the  pyloric  glands.  Thus,  the  secretion  of  still  more 
acid  is  excited  and  a  vicious  circle  is  established.  In  new 
growth  of  the  stomach,  on  the  other  hand,  there  is  usually  no 
free  hydrochloric  acid  and  very  little  physiologically  active 
HCl.  Yet  the  pyloric  portion  of  the  stomach  is  far  more 
commonly  the  seat  of  growth  than  the  portion  of  the  stomach 
which  secretes  the  acid.  No  doubt  to  a  considerable  extent 
the  low  acidity  is  due  to  neutralization  by  the  alkaline  secre- 
tion of  the  growth  ;  but  I  have  repeatedly  found,  by  test 
meals,  that  the  total  output  of  chloride  has  been  diminished, 
so  that  it  is  in  such  cases,  not  merely  a  question  of  neutraliza- 
tion but  of  diminished  secretion.  iSly  suggestion  is  that  this 
is  accounted  for  by  the  destruction  of  pyloric  glands  in  which 
the  normal  stimulant  to  continued  gastric  secretion  is  formed. 

If  we  consider  the  functions  performed  by  hydrochloric 
acid,  it  will  be  clear  that,  in  its  absence,  digestion  cannot 
be  performed  satisfactorilj',  nor  if  it  is  in  excess,  will  the 
patient  be  free  horn  symptoms.  The  hydrochloric  acid  in 
gastric  juice  has  to  (i)  render  the  pepsin  active;  (2)  act 
as  an  antiseptic;  (3)  hydrolyse  cane-sugar;  (4)  regulate  the 
opening  of  the  pyloric  sphincter  ;  (5)  act  as  a  stimulant 
to  the  secretion  of  the  pancreas. 

In  the  absence  of  hydrochloric  acid,  peptic  digestion 
cannot  be  performed,  micro-organisms  of  various  kinds  can 
flourish  in  the  stomach  and  cane-sugar,  not  being  inverted 
will  excite  a  secretion  of  mucin.  All  this  occurs  in  new 
growth  of  the  stomach,  in  achylia  gastrica,  and  in  chronic 
gastritis.  While  in  the  stomach,  the  acid  tends  to  open  the 
pyloric  sphincter,  but,  as  soon  as  it  passes  into  the  duodenum, 
it  brings  about  a  reflex  closure  of  the  orifice.  Therefore, 
either  defect  or  excess  of  acid  interferes  with  the  due 
emptying  of  the  stomach.  If  it  is  in  defect,  the  pylorus 
remains  unopened  and  the  gastric  contents  are  retained  and 
continue  to  ferment ;  if  it  is  in  excess,  each  wave  of  the 
highly  acid  chyme  into  the  duodenum  produces  pyloric 
spasm  until  the  alkaline  pancreatic  juice  has  been  able  to 
neutralize  this  acid  and  thus  relax  the  spasm. 

Applying  these  facts  to  treatment,  we  have  to   regulate 
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the  intake  of  those  substances  which  are  known  to  excite  a 
secretion  of  acid.  Nevertheless,  we  cannot  be  sure  that  they 
will  act  as  in  the  normal  stomach  because  the  pyloric  glands 
may  be  incapable  of  performing  their  work.  It  is  generally 
agreed  that  the  following  substances  definitely  stimulate  the 
formation  of  gastric  secretion  in  the  pyloric  glands.  Meat 
extractives,  such  as  are  contained  in  soups,  broths,  and  beef 
tea  ;  alcoholic  and  aerated  fluids,  spices,  mustard,  pepper, 
salt,  cloves,  and  tea.  Coffee  is  more  variable  in  its  action. 
A  cigar  after  meals  stimulates  secretion  in  an  habitual  smoker. 
It  follows  that  meat  extracts  of  all  sorts  should  be  forbidden 
in  hyperchlorhydria,  though  this  does  not  mean  that  meat 
itself  must  be  forbidden  since  it  is  not  a  mere  stimulant,  but 
provides  some  protein  on  which  the  gastric  juice  can  act. 
The  other  stimulant  substances  should  be  regulated  and 
diminished  according  to  the  needs  of  the  case.  In  several 
instances  I  have  found  the  restriction  of  salt  a  very  uselul 
procedure. 

The  late  Sir  Andrew  Clark  was  accustomed  to  forbid  his 
dyspeptic  patients  soup  on  the  grounds  that  it  diluted  the 
gastric  juice.  This  is  apparently  not  the  correct  explanation  of 
the  beneficial  effects  which  undoubtedly  often  follow  that 
restriction.  Presumably,  the  success  occurred  in  the  hyper- 
chlorhydric  cases,  for,  in  the  ordinary  way,  soup  is  a  suitable 
beginning  to  a  meal,  the  warm  fluid  causing  vaso-dilatation  and 
containing  a  stimulant  to  the  gastric  juice  while  not,  in  itself, 
taxing  the  digestive  organs.  In  the  opposite  condition  of 
absent  or  diminished  hydrochloric  acid,  meat  extracts  are 
indicated,  but  should  not  be  given  in  too  much  fluid  because 
of  the  tendency  to  atonic  dilatation  to  which  such  cases  are 
always  prone.  Therefore,  a  little  quite  strong  soup  or  broth, 
say,  not  more  than  five  ounces  at  a  time,  is  better  than  a  larger 
quantity  of  a  more  dilute  soup. 

The  medicinal  regulation  of  hyperchlorhydria  and  achlor- 
hydria  lies  outside  the  scope  of  this  paper. 

THE    DUODENUM. 

As  soon  as  the  acid  chyme  enters  the  duodenum,  the 
secretion  of  pancreatic  juice  begins.  It  was  at  first  thought  by 
Pawlow  that  the  acid  chyme  stimulated  special  r.crve  endings 
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in  the  duodenum,  but  Wertheinier  showed  tliat  the  acid  was 
just  as  elTective  after  all  the  nerves  in  the  neighbourhood  had 
been  divided.  The  lower  down  in  the  intestine  the  acid  was 
introduced,  the  less  effect  it  produced  until,  at  about  two  feet 
above  the  ileo-coec.il  valve,  it  ceased  to  have  any  action  at  all. 
Further,  if  acid  were  introduced  into  the  blood  stream,  it  had 
no  effect.  This  suggests  that  the  acid  acts  upon  something 
in  the  mucosa  of  the  intestine,  as  was  proved  by  Bayliss  and 
Starling's  classical  experiment.  A  saline  extract  of  the  intestinal 
mucosa  was  treated  with  hydrochloric  acid  and  injected  into 
the  blood  stream.  This  produced  an  immediate  and  more 
marked  secretion  of  pancreatic  juice  than  could  be  achieved  in 
any  other  way.  Evidently,  the  acid  excites  the  formation  in 
the  intestinal  mucosa  of  some  substance  which  is  carried  by 
the  blood  stream  to  the  pancreas  stimulating  it  in  its  turn  to 
secretion. 

The  name  "prosecretin  "  has  been  given  to  the  precursor  found 
in  the  mucous  membrane  and  "secretin"  to  the  substance  result- 
ing from  the  action  of  the  acid  upon  it.  These  observations  have 
been  confirmed  by  all  those  investigators  who  have  adopted  a 
satisfactory  technique.  In  this  way,  the  existence  of  a  hormone 
formed  in  the  alimentary  tract  was  definitely  established  for 
the  first  time.  Secretin  corresponds  to  other  liormones  in 
being  a  substance  of  small  molecular  weight  and  in  not  being 
a  ferment.  In  spite  of  much  research,  however,  its  actual 
chemical  composition  remains  unknown.  It  appears  to 
stimulate  the  formation  of  all  the  ferments  of  the  pancreatic 
juice.  It  is,  therefore,  difficult  to  believe  that  modifications  in 
the  diet  can  alter  the  composition  of  pancreatic  juice  as  was 
claimed  by  Pawlow  and,  subsequently,  by  Bainbridge.  Accord- 
ing to  the  latter,  a  special  ferment,  lactase,  could  be  produced 
in  the  pancreatic  juice  by  keeping  adult  animals  on  a  milk 
diet.  It  was  a  tempting  hypothesis,  suggesting  that  if  only 
Nebuchadnezzar  had  persisted  in  his  attempts  to  eat  grass  like 
an  ox,  he  would  ultimately  have  been  able  to  digest  it  like 
that  animal.  Later  obser\-ations  have,  however,  completely 
disproved  this  theory  of  the  adaptability  of  the  pancreatic 
secietion. 

Practical  applications  of  secretin  in  treatm.ent  have  not 
yet  been  successfully  made.      In   the  first   place,  secretin  as 
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such  cannot  be  absorbed  from  the  ah'mentary  tract ;  it  must 
be  made  within  the  intestinal  mucosa ;  oral  administration  is 
therefore  useless.  In  the  second  place,  if  injected  into  the 
blood  stream,  certainly  it  causes  a  rapid  secretion,  but  if  there 
is  no  food  in  the  duodenum,  a  dangerous  self-digestion  of  the 
walls  takes  place  accompanied  by  an  intense  enteritis.  It  will 
be  noted  that,  in  the  ordinary  way,  the  alkaline  pancreatic 
juice  is  never  secreted  until  acid  chyme  enters  the  duodenum, 
and,  moreover,  should  this  accidentally  occur,  the  trypsin  does 
not  become  activated  until  it  meets  the  succus  entericus  of  the 
small  intestine,  which  also  depends  on  the  presence  of  food  for 
its  appearance.  At  present  our  control  over  secretin  is  limited 
to  regulating  it  through  the  acidity  of  the  gastric  juice.  If 
there  is  inadequate  gastric  secretion,  there  will  be  inadequate 
pancreatic  secretion.  This  can  be  rectified  to  some  extent  by 
the  administration  of  acids  or,  better,  acidol  (betain  chloride), 
which  liberates  nascent  hydrochloric  acid  when  freshly  dis- 
solved. Hyperchlorhydria,  on  the  other  hand,  will  tend  to 
exhaustion  of  the  pancreas  and,  therefore,  should  be  controlled 
by  suitable  administration  of  alkali.  It  should  be  noted,  also, 
that  pancreatic  inadequacy  must  tend  to  excite  some  degree  of 
hyperchlorhydria,  since  the  normal  neutralizing  mechanism  is 
partially  in  abeyance.  Here  again  a  vicious  circle  becomes 
established  which  we  can  break  to  some  extent  by  alkaline 
treatment. 

Whether  secretin  is  a  stimulant  of  the  internal  as  well 
as  the  external  secretion  of  the  pancreas  is  doubtful.  Some 
observations  suggested  that  in  diabetes  there  was  an  absence 
of  prosecretin  in  the  intestinal  mucosa,  but  Bainbridge  found 
abundant  prosecretin  in  a  case  of  diabetic  coma  under  my 
care,  and  this  has  been  confirmed  in  many  other  cases.  It 
is  not  surprising,  therefore,  to  find  that  secretin,  whether 
given  by  the  mouth  or  hypodemiically,  has  had  no  beneficial 
effect  in  diabetes  ;  indeed,  Tirard  has  found  that  trypsogen — 
a  proprietary  preparation  of  this  kind — actually  aggravated 
the  glycosuria  in  the  cases  in  which  he  tried  it. 

Secretin  also  causes  a  slight  secretion  of  bile  which  might 
perhaps  be  expected,  considering  the  close  co-operation  of 
the   liver  and   pancreas  in  digestion.     It   has   not   proved  of 
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any  practical  value,  however,  as  a  cholagogue. 

The  important  subject  of  the  internal  secretion  of  the 
pancreas  in  relation  to  glycosuria  is  the  subject  of  a  separate 
article  in  this  Special  Number  of  The  Practitioner  and 
will  not  be  dealt  wiih  here. 

THE    INTESTINES. 

Verj'  little  definite  evidence  is  available  as  to  the 
formation  of  internal  secretions  by  the  rest  of  the  alimentary 
tract.  The  mechanism  of  the  secretion  of  succus  entericus 
is  still  doubtful.  According  to  Pawlow,  it  depends  upon  two 
factors,  the  mechanical  distention  of  the  bowel  and  the 
presence  of  pancreatic  juice.  Bayliss  and  Starling  considered 
that  the  pancreatic  juice  acted  upon  the  intestinal  glands. 
Frouin  thought,  on  the  other  hand,  that  succus  entericus 
was  its  own  hormone,  so  to  speak,  for  if  injected  intravenously 
it  produced  an  abundant  secretion.  He  suggested  that  some 
ingredient  of  this  juice  acted  as  a  stimulant  to  the  secretion 
of  fresh  succus  entericus  in  the  next  loop  of  the  bowel.  The 
nature  of  the  active  ingredient  is  unknown.  Attempts  have 
been  made  to  base  a  treatment  for  constipation  upon  this, 
but  it  is  too  early  to  express  any  definite  opinion  as  to  its 
value.  Succus  entericus  contains  several  ferments  — (i)  entero- 
kinase,  which  activates  the  trypsinogen  of  the  pancreatic  juice  ; 
(2)  erepsin,  which  completes  the  digestion  of  ordinary  protein 
and  can,  by  itself,  digest  casein  and  gelatine ;  and  (3)  sugar- 
splitling  ferments,  such  as  invertase  for  cane-sugar,  maltase 
and  lactase.  Such  digestion  of  cellulose  as  is  accomplished 
is  probably  carried  out  by  bacteria  and  by  ferments  con- 
tained in  the  vegetable  food  itself.  In  this  way,  digt^stion  is 
continued  in  the  ca2cum  of  the  herbivora,  in  which  ani- 
mals this  part  may  attain  a  great  size,  exceeding  that  of  the 
stomach. 

Much  speculation  has  been  indulged  in  as  to  an  internal 
secretion  formed  by  the  appendix  and,  therefore,  presumably, 
by  other  collections  of  lymphatic  tissue  in  the  bowel  such  as 
the  Peycr's  patches.  But  there  is  no  direct  evidence  of 
anything  of  the  kind;  in  fact,  lymphatic  tissue  throughout 
the  body  does  not  appear  to  form  any  hormone,  but  is  con- 
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cenied   with    absorption,    filtration    and    the   manufacture   of 
lymphocytes. 

THE    LIVER. 

For  a  long  time,  the  discrepancy  between  the  size  of  the 
liver  and  the  meagre  amount  of  its  external  secretion,  the 
bile,  was  a  puzzle  to  physiologists.  Gradually  it  was  realized 
that  the  organ  had  important  duties  in  the  metabolism  of  all 
the  three  foodstufis  and  work  in  connection  with  haemolysis 
and  coagulation  as  well  as  antitoxic  functions.  In  con- 
nection with  all  of  these,  substances  are  undoubtedly  poured 
into  the  blood-stream  by  way  of  the  hepatic  vein,  but  it  is 
doubtful  if  any  of  them  real!}*  come  within  Starling's  defini- 
tion of  a  hormone,  a  chemical  messenger  which,  carried  by 
the  blood-stream,  excites  some  other  gland  into  activity. 
Rather  have  these  substances  been  prepared  for  assimilation 
by  the  tissues  or  transformed  into  an  inert  and  convenient 
state  for  excretion.  A  brief  summary  of  these  various  functions 
will  enable  the  reader  to  decide  for  himself  how  far  their 
performance  involves  a  true  internal  secretion. 

(i)  In  connection  with  Nitrogenous  Metabolism. — That  the 
liver  is  the  principal  though  probably  not  the  only  seat  of  the 
formation  of  urea,  has  been  known  for  a  long  line.  But  at 
first  it  was  regarded  mainly  as  the  place  where  the  ammonium 
salts  derived  from  the  breaking  down  of  tissue  proteins  under- 
went their  final  transformation  into  urea.  To-day  we  know 
that  the  greater  part  of  the  urea  is  formed  directly  from  the 
food  and  that  the  products  of  protein  digestion  are  thrown 
into  the  portal  circulation  mainly,  if  not  entirely,  as  simple 
amino-acids.  From  these,  the  liver  apparently  selects  those 
which  are  needed  for  the  immediate  nutrition  of  the  tissues, 
and  it  deprives  the  remainder  of  their  amine  groups,  convert- 
ing them  into  urea.  The  carbonaceous  residues  we  may 
presume  are  utilized  as  an  immediate  source  of  energy. 

But  urea  is  not  formed  t imply  from  protein.  It  is  now 
realized  that  a  large  quantity  of  the  ingested  purins  are  rapidly 
destroyed  in  the  liver  to  form  urea  by  way  of  allantoin.  The 
proportion  thus  dealt  with  varies  with  the  diflerent  purins;  of 
some  only  one-half  is  converted,  and  of  others,  as  much  as 
nine-tenths.  The  recognition  of  this  capacity  of  the  liver  to 
deal  with  the  purins  of  the  food  vras  the  death-blow  to  the  con- 
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ception  of  gout  as  a  food  poisoning.  In  this  theory  lay  implicit 
the  idea  that  the  body  could  deal  with  ihe  purins  formed  in  the 
tissues  (the  endogenous),  while  unable  to  dispose  of  the  purins 
of  the  food  (the  exogenous).  The  reverse  of  this  would 
appear  to  be  the  truth,  and  gout  now  appears  to  be  far  more 
a  symptom  of  failure  to  metabolize  purins  than  a  poisoning  by 
the  purins  of  the  food. 

The  liver  destroys  purins  by  means  of  intra-cellular 
ferments  such  as  uricase  and  xanthase.  This  by  no  means 
exhausts  the  list  of  its  intra-cellular  ferments.  It  is  probable 
that  all  the  different  amine  groups  derived  from  proteins 
require  their  own  special  ferments,  and  Garrod  in  his  classical 
work  on  the  inborn  errors  of  metabolism  has  been  able  to 
demonstrate  the  existence  of  some  of  them.  Thus,  alkapto- 
nuria is  due  to  the  failure  of  the  liver  to  deal  with  the  tyrosin 
of  the  protein  molecule,  so  that  an  intermediate  product, 
homogentisic  acid,  appears  in  the  urine,  imparting  a  brown 
colour  to  it  on  standing  or  on  making  it  alkaline.  Further, 
the  urine  is  now  capable  of  reducing  Fehling's  solution,  so 
that  some  of  the  sufferers  from  this  harmless  inborn  error  have 
been  labelled  as  diabetics.  It  is  perhaps  going  too  far  to 
regard  the  condition  as  entirely  harmless,  since  it  leads  to  that 
disfiguring  deposit  of  pigment  in  the  conjunctiva,  ear-cartilages 
and  elsewhere,  called  ochronosis.  It  also  appears  to  be  asso- 
ciated sometimes  with  a  special  form  of  chronic  arthritis  pro- 
ducing a  curious  "  goose-gait." 

Cystinuria  again  is  due  to  the  absence  from  the  liver  of 
an  intra-cellular  ferment  which  should  break  down  the 
sulphur-containing  fatty  acids  in  the  protein  molecule.  This 
causes  no  symptoms  beyond  the  deposit  of  cystin  crystals 
in  the  urine  unless  an  infection  of  the  urinary  tract  occurs, 
when  cystin  calculi  may  form.  It  is  curious  that  this  in- 
capacity for  dealing  with  cystin  should  relate  only  to  that 
formed  by  the  tissues,  for,  if  a  sufferer  from  this  condition  is 
given  some  of  his  own  cystin  by  the  mouth,  he  is  able  to 
deal  with  it  satisfactorily.  It  is  highly  probable  that  further 
research  will  demonstrate  the  existence  of  many  other  such 
intra-cellular  ferments  in  the  liver  and  that  we  may  look 
forward  to  the  time  when,  as  Hopkins  puts  it,  wc  shall  speak 
of  a  man,  not  as  possessing   a    diathesis,  but   as   lacking  an 
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intra-cellular  ferment. 

(2)  In  connection  with  Carbohydrate  Metabolism. — Ever  since 
the  days  of  Claude  Bernard,  it  has  been  reah'zed  that  the 
liver  was  an  important  storehouse  of  carbohydrate  in  the 
form  of  glycogen.  This  subject,  however,  is  closely  associated 
with  glycosuria  and  the  internal  secretion  of  the  pancreas, 
and  is  dealt  with  fully  in  the  article  on  that  organ.  It  will 
be  sufficient  here  to  point  out  that  the  ultimate  product  of 
this  function  passes  into  the  portal  vein  as  dextrose,  which 
does  not  come  within  the  definition  of  a  hormone  even  though 
its  formation  may  depend  on  a  hepatic  intra-cellular  ferment. 

(3)  In  connection  with  Fat  Metabolism, —  Leathes  has  shown 
that  the  fat  normally  present  in  the  liver  is  in  the  more 
active,  unsaturated  form,  but  that  the  fatty  deposit  which 
occurs  there  in  poisoning  by  phosphorus  or  after  anaesthetics 
is  in  the  more  inert,  saturated  form.  He  makes  out  a  good 
case  for  regarding  as  a  function  of  the  liver  the  conversion 
of  fat  into  the  more  active  unsaturated  form  for  utilization  by 
the  tissues.  When  the  liver  is  thrown  out  of  gear  by  various 
toxins,  of  which  we  have  mentioned  the  most  important,  the 
tissues,  starving  for  prepared  fats,  send  unprepared  fats  to  the 
liver,  but  in  vain,  k)r  it  is  unable  to  deal  with  them.  The 
liver  may  be  compared  to  a  miller  ;  the  saturated  fats  are  the 
wheat  he  grinds  and  the  unsaturated  fats  are  the  flour  that 
results.  It  will  be  noted,  however,  that  throughout  this  pro- 
cess, although  there  is  transference  of  nutritive  material,  there 
is  no  evidence  of  the  entrance  of  a  chemical  stimulant  or 
messenger  into  the  blood-stream. 

(4)  The  Anti-toxic  Functions  of  the  Liver. — Amid  the  stream 
of  substances  passing  from  the  intestines  by  the  portal  vein  to 
the  liver,  some  might  be  expected  to  be  toxic.  Eck's  fistula,  a 
communication  between  the  portal  vein  and  the  inferior  vena 
cava,  is  followed  by  toxic  symptoms.  Some  of  these,  no  doubt, 
are  due  to  the  presence  of  unprepared  and  excessive  amounts 
of  amino-acids,  but  others  are  probably  due  to  products  of 
intestinal  putrefaction.  Some,  at  least,  of  the  latter  are  known 
and  have  been  isolated.  Thus,  the  tryptophan  ot  the  protein 
molecule  is  split  by  intestinal  bacteria  into  indol  and  skatol. 
As  shown  by  Herter,  indol  is  mildly  toxic.  It  is  not  excreted 
as  such  in  the  urine  but  as  indican,  a  harmless  compound  of 
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iiulol  with  a  sulphate.  This  combination  is  apparently  effected 
in  the  liver.  Occasionally,  a  less  completely  neutralized  body, 
indol-acetic  acid,  may  escape  into  the  urine  ;  I  have  then 
generally  found  definite  evidence  of  toxic  symptoms. 

Indican  is  by  no  means  the  only  one  of  these  compound 
or  ethereal  sulphates  to  be  formed,  but  owing  to  the  striking 
reaction  it  gives,  it  is  the  one  which  has  attracted  most 
attention.  If  a  little  urine  is  mixed  with  an  equal  quantity  of 
strong  hydrochloric  acid,  and  two  or  three  drops  of  hydrogen 
peroxide  added,  a  blue  colour  is  imparted  to  chloroform  shaken 
up  with  the  contents  of  the  test-tube.  This  is  the  simplest  and 
most  sensitive  test  for  indican  ;  indol-acetic  acid  gives  a  bright 
red  colour  with  this  test.  It  is  important  that  the  urine  should 
be  tested  fresh,  for  indican  tends  to  disappear  on  standing. 
Indican  is  normally  absent  from  the  urine  of  infants  and 
children  because,  in  them,  intestinal  putrefaction  is  at  a  mini- 
mum. As  life  goes  on  it  tends  to  appear,  especially  in  those 
of  a  sedentary  habit.  Excessive  indicanuria  probably  means 
exaggerated  intestinal  putrefaction,  but  a  moderate  amount  is 
compatible  with  good  health,  though,  as  Herter  puts  it,  its 
absence  implies  that  the  individual  is  a  candidate  for  old  age. 
I  have  said  that  indican  is  not  the  only  ethereal  sulphate  in 
the  urine  ;  unfortunately  it  does  not  bear  any  constant  relation 
to  the  total  amount  of  them.  Thus,  I  have  bad  cases  with  a 
small  amount  of  indicanuria,  although  the  total  quantity  of 
ethereal  sulphates  was  high  ;  according  to  Mackenzie  Wallis, 
this  is  typical  of  colitis.  But,  at  any  rate,  indican  provides 
us  with  a  good  example  of  the  anti-toxic  action  of  the  liver,  or, 
as  it  has  been  called,  a  negative  internal  secretion. 

Glycuronic  acid  is  another  protective  substance  formed  by 
the  liver.  It  differs  chemically  from  dextrose  only  in  having  an 
acid  group  in  place  of  an  alcohol  group,  but,  like  it,  can  reduce 
Fehling's  solution,  though  it  does  not  ferment,  and  forms 
different  crystals  with  phenyl  hydrazine.  It  usually  appears  in 
the  urine  as  the  result  of  the  administration  of  chloral,  camphor 
and  opium,  or  its  derivatives.  These  substances  are  partly 
voided  as  compound  glycuronates  whose  formation  is  carried 
out  by  the  liver.  Here  again  we  have  an  antitoxic  mechanism; 
It  is  possible  that  glycuronic  acid  is  formed  from  the  glycogen 
there,  for  the  chemical  relationship  is  a  near  one,  and  the  liver 
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appears  to  be  able  to  perforni  its  ;;nti-toxic  functions  better  in 
the  presence  of  glycogen. 

This  reaction  to  an  administered  drug  may  cause  confusion 
when  that  drug  is  codeia  given  for  glycosuria.  I  recently  saw 
a  patient  who  had  been  glycosuric,  and  whose  urine,  despite 
diet,  still  contained  a  small  amount  of  reducing  substance. 
The  reduction  did  not  seem  to  me  to  be  like  that  of  dextrose, 
however,  and  on  further  analysis,  I  was  able  to  show  that 
it  was  due  to  glycuronic  acid.  It  occurred  to  me  that  this 
glycuronic  acid  was  probably  due  to  the  codeia,  and  I 
acoordingly  advised  its  discontinuance.  This  was  followed  by 
the  disappearance  of  any  reduction,  which  was  Uierefore  due 
to  the  drug.  The  significance  of  this  is  clear,  and  I  would 
urge  that,  in  any  case,  it  is  unnecessary  to  give  codeia  for  a 
trace  of  sugar  in  the  urine.  Its  use  should  be  confined  to 
cases  in  which  the  output  of  sugar  is  large  in  spite  of  careful 
dieting.  The  formation  of  glycuronic  acid  by  the  liver  can 
probably  be  excited  by  other  substances  than  administered 
drugs,  and  it  provides  another  interesting  example  of  negative 
internal  secretion  by  the  liver. 

In  addition  to  these  inherent  anti-toxic  powers,  the  liver 
seems  to  be  able  to  acquire  others.  Thus  Emerson  Lee 
believes  that  tolerance  to  tobacco  is  acquired  by  the  formation 
of  a  nicotine-destroying  ferment  in  the  liver. 

Of  the  other  liver  functions,  our  knowledge  of  those  in  con- 
nection with  the  coagulability  of  the  blood  are  at  present  too 
vague  to  throw  light  on  this  topic,  while  those  in  connection 
with  haemolysis  relate  solely  to  its  external  secretion,  the  bile. 

Considering  these  manifold  functions  of  the  liver,  it  would 
not  be  surprising  that  a  very  slight  upset  of  them  should 
produce  toxic  symptoms.  "Biliousness  is  a  very  common  state, 
a  very  real  stale,  but  one  that  is  very  little  understood,"  and 
I  would  suggest  that  it  is  often  due  to  an  infection  of  intoxica- 
tion of  the  liver  resulting  from  the  activities  of  B.  coli. 
During  cyclical  vomiting  in  children,  which  is  closely  related 
to  bilious  attacks  in  older  persons,  B.  coli  may  often  be  found 
in  the  urine,  and  in  both  conditions  the  agglutinating  power 
of  the  patient's  blood  against  B.  coli  may  be  found  to  be 
increased.  In  eclampsia  and  in  acute  yellow  atrophy  of  the 
liver,  we  meet  with  a  much   more  profound,   though   similar 
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toxaemia,  associated  with  organic  changes  in  the  organ. 

Reviewing  the  whole  evidence  it  would  appear  that  the 
only  two  proved  examples  of  hormones  formed  within  the 
alimentary  tract  are  gastric  secretin  and  the  secretin  formed 
by  the  duodenum  and,  to  a  less  extent,  by  the  rest  of  the 
small  intestine.  One  of  its  annexes,  the  pancreas,  forms  a 
hormone  concerned  with  carbohydrate  metabolism,  while 
another,  the  liver,  although  forming  many  intracellular  fer- 
ments and  several  antitoxic  substances,  does  not  appear  to 
form  hormones  in  the  strict  sense  of  the  word. 
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THE   USE  OF   HORMONES  IN   MEDICINE. 

By  GEORGE  R.  MURRAY,  M.A.,  M.D.,  D.C.L.,  F.R.C.P. 

Professor  of  Systematic  Medicine  in  the  Victoria  University  of  Manchester ; 
Physician  to  the  Manchester  Royal  Infirmary,  Major  R.A.M.C.  (T.). 

During  recent  years,  much  light  has  been  thrown  upon  the 
mode  of  action  of  the  internal  secretions.  It  has  been  shown 
that  they  owe  their  properties  to  certain  bodies,  which  have  a 
remarkable  power  of  stimulating  activity  in  cells  situated  at  a 
distance  from  the  secretory  gland  itself.  These  bodies  have 
been  appropriately  named  "  hormones  "  by  Professor  Starling. 
Some  certainly  are  "awakeners"  of  metabolic  activity,  but 
others,  for  which  the  name  "  chalones  "  has  been  suggested  by 
Sir  E.  A.  Schiifer,  probably  exercise  a  controlling  or  inhibitory 
effect  on  certain  forms  of  cellular  function. 

Starling  has  divided  the  hormones  into  two  classes,  the 
acute  and  the  chronic,  according  as  the  results  of  their  action 
are  immediately  or  more  remotely  apparent.  Adrenalin 
furnishes  a  good  example  of  a  hormone  which  may  have  an 
acute  or  immediate  effect.  It  has  been  shown  clearly  by  the 
investigations  of  T.  R.  Elliott,  B.  Cannon,  and  others,  that 
under  the  influence  of  a  strong  stimulus,  such  as  is  furnished 
by  fright,  adrenalin  is  rapidly  discharged  into  the  adrenal  veins 
and  so  into  the  general  circulation.  It  is  interesting  to  follow 
up  the  effects  of  this  condition  of  adrenalinaemia,  and  to  see 
how  useful  they  may  be  to  an  animal  either  in  contending 
with  or  escaping  from  the  cause  of  its  fear.  The  excess  of 
adrenalin  dilates  the  coronary  arteries  giving  the  heart  a 
larger  supply  of  blood,  increases  the  strength  of  the  cardiac 
contractions,  and  raises  the  blood-pressure.  It  tends  to  divert 
the  chief  flow  of  blood  from  the  abdominal  vessels  to  those  of 
the  central  nervous  system,  heart,  lungs,  and  muscles.  The 
adrenalin  thus  stimulates  just  those  activities,  which  an  animal 
chiefly  employs  in  either  fighting  a  foe  or  escaping  from  an 
enemy.  In  addition  to  this,  the  adrenalin  mobilizes  the  store 
of  glycogen  in  the  liver,  thus  increasing  the  amount  of  sugar 
in  the  blood  and  rendering  it  available  for  use  in  the  muscular 
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exertion  entailed  by  the  effort. 

The  chronic  class  includes  hormones  like  those  supplied 
by  the  thyroid  gland.  Their  action  on  metabolism,  general 
nutrition  and  the  nervous  system  is  continuous,  and  does  not 
produce  immediate  or  sudden  effects, 

It  will  be  convenient  to  consider  the  uses  of  these  two 
classes  of  hormones  in  medicine  separately.  The  hormones  of 
the  acute  class  are  available  to  produce  rapid  and  immediate 
results,  but  their  action  is  short  in  duration.  Those  of  the 
chronic  class,  on  the  other  hand,  produce  no  apparent  effect 
until  some  time  has  elapsed,  but  by  appropriate  spacing  of 
the  doses  their  action  may  be  kept  up  continuously  for  as 
long  as  necessary,  even  for  a  whole  lifetime.  Adrenalin  is 
probably  passing  continuously  into  the  blood  stream  from  the 
medullary  portion  of  the  gland  in  very  minute  quantities,  but, 
as  we  have  seen,  on  occasion  the  supply  can  suddenly  be 
increased,  until  the  emergency  is  passed.  When  applied 
locally  in  the  strength  of  a  i  :  1000  solution,  adrenalin  chloride 
has  powerful  vaso-constrictor  action.  It  is  thus  very  useful  in 
arresting  haemorrhage  from  superficial  cuts  and  abrasions. 
This  action  is  readily  visible,  if  a  piece  of  lint,  moistened  with  a 
few  drops  of  the  solution,  is  firmly  applied  to  an  abrasion  of 
the  skin  for  a  minute  or  two.  The  hasmorrhage  ceases,  and  the 
skin  for  a  short  distance  round  becomes  pale.  It  may  be  used 
in  a  similar  manner  for  the  arrest  of  epistaxis. 

In  cases  of  hasmatemesis,  the  same  solution  may  be  given 
in  ten  to  fifteen  minim  doses,  every  2  hours.  In  cases  of 
haemorrhage  from  piles,  it  may  be  employed  in  a  suppository. 
On  account  of  the  vaso-constrictor  action,  adrenalin  is  largely 
used  in  combination  with  local  anaesthetics,  as  it  limits  their 
area  of  action  and  diminishes  absorption,  so  that  a  smaller 
quantity  of  the  anaesthetic  is  required.  It  is  doubtful  whether 
adrenalin,  when  taken  by  the  mouth,  has  any  action  beyond 
that  of  causing  contraction  of  the  vessels  supplying  the 
mucous  membrane  of  the  stomach ;  the  question  will  be 
considered  later,  in  connection  with  the  chronic  action  of 
hormones. 

Adrenalin  may  be  given,  by  hypodermic  injection,  most 
conveniently  in  the  form  of  the  i  :  1000  solution  of  adrena- 
lin chloride  in  doses  of  from  one  to  five  minims.  In  this  waj', 
its  normal  action  already  described  may  rapidly  be  obtained. 

s  2 
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Caution,  however,  is  required  in  the  use  of  a  remedy  with 
such  powerful  physiological  action.  Patients  differ  considerably 
in  their  susceptibility,  so  that,  in  the  first  instance,  it  is 
advisable  to  give  not  more  than  one  or  two  minims.  Dr. 
Miller '  has  found  that  the  initial  effect  may  be  to  cause  a 
sense  of  oppression  or  even  faintness,  with  acceleration  of  the 
pulse  to  I  lo,  or  even  130,  and  marked  pallor.  These  symptoms 
pass  oft'  in  the  course  of  a  few  minutes  ;  the  pulse  then  becomes 
steady,  of  good  volume,  and  slower  by  some  ten  beats  a  minute 
than  it  was  before,  and  this  effect  is  maintained  for  several 
hours. 

If  by  chance  the  injection  is  given  into  a  vein,  an  alarming 
condition  of  collapse  may  follow,  though  I  do  not  know  of 
any  case  in  which  the  result  has  been  fatal.  In  the  treatment 
of  asthma,  adrenalin  is  of  great  service  in  relieving  the  actual 
attacks.  The  effect,  however,  is  temporary  and  it  does  not 
appear  to  diminish  the  tendency  to  the  attacks.  It  has  been 
shown  by  Dr.  Hertz  that  prompt  relief  may  be  obtained  by 
the  injection  of  as  little  as  one  minim  of  the  i  :  1000  solution, 
so  that  this  dose  should  always  be  tried  in  the  first  instance. 
If  it  is  found  to  be  insuflScient,  the  dose  may  be  increased  up 
to  three  or  five  minims.  In  a  very  severe  case  of  asthma, 
under  my  care  at  the  Manchester  Royal  Infirmary,  this  was 
the  only  remedy  which  gave  relief.  If  necessary,  the  injection 
can  be  repeated  twice  or  thrice  in  the  twenty-four  hours. 

Adrenalin  has  been  largely  used  in  the  treatment  of  shock. 
This  condition  is  due  to  exhaustion  of  the  vaso-motor  centres, 
in  consequence  of  which  the  blood-pressure  becomes  danger- 
ously low,  it  may  fall  to  50  mm.  of  Hg.  or  lower.  Adrenalin 
is  useful  in  raising  the  pressure,  and  so  helping  to  maintain 
the  circulation  until  the  nerve-centres  recover.  It  has  been 
given  per  rectum  in  the  proportion  of  one  drachm  to  a  pint  ot 
normal  saline  solution.  Mr.  P.  Lockhart  Mummery,-  however, 
states  that  it  must  be  given,  intravenously  because  rectal  or 
subcutaneous  injections  are  useless.  For  intravenous  injection, 
the  adrenalin  should  be  added  to  the  infusion  fluid,  in  the 
proportion  of  i  to  30,000,  and  the  fluid  run  in  until  the  blood- 
pressure  rises  to  130  mm.  of  Hg.  After  this,  the  blood- 
pressure   can  be   maintained   by   running   in   the    fluid    very 

'  Lancet,  July  i8,  1914,  p.  158. 

'  A  System  of  Treatment,  Vol.  I.,  p.  102. 
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slowly  at  the  rate  of  two  or  three  minims  a  niiiiUte.  In 
cholera,  adrenalin  has  proved  to  be  of  service,  and  may 
be  administered  in  the  same  manner  as  in  the  treatment  of 
shock. 

Of  late,  adrenalin  has  been  used  as  a  test  for  pancreatic 
insufficiency.  Loewi's  test,  as  it  is  called,  is  carried  out  by 
mstilling  one  or  two  drops  of  adrenahn  chloride  solution  into 
one  eye.  Care  must  be  taken  to  see  that  the  eye  is  healthy, 
and  that  there  is  no  lesion  of  the  conjunctiva.  In  cases  of 
pancreatic  disease,  the  pupil  dilates  withm  half  an  hour.  This 
test  is  of  considerable  service,  when  taken  with  the  other 
factors  in  the  case.  Dr.  A.  E.  Garrod  has  found  the  test 
positive  in  all  pancreatic  cases,  and  very  rarely  in  other 
diseases.  It  has  been  stated  that  the  reaction  is  positive  in 
Graves's  disease.  I  have,  however,  not  yet  seen  dilatation 
of  the  pupil  in  any  of  the  limited  number  of  cases  of  this 
malady,  in  which  the  test  has  been  applied.  In  one  of  the 
cases  in  which  it  was  negative,  the  sugar-tolerance  was 
diminished,  for  glycosuria  followed  a  single  dose  of  100 
grammes  of  glucose.  The  test  was  also  negative  in  a  case 
of  acromegaly  with  glycosuria,  which  was  under  my  care  in 
the  Manchester  Royal  Infirm.ary.  The  test  is  probably  a 
valuable  addition  to  our  methods  of  examining  cases  of  sus- 
pected pancreatic  disease,  though  we  are  not  yet  in  a 
position  to  estimate  its  exact  value. 

There  are  certain  conditions  under  which  the  use  of 
adrenalin  is  contra-indicated.  Arterio-sclerosis  has  been 
produced  experimentally  in  animals  by  the  continued  use  of 
adrenalin.  This  is  not  likely  to  occur,  when  it  is  used  for 
its  immediate  effects  alone  and  for  a  short  period.  Bearing 
in  mind  its  physiological  properties,  however,  it  is  evident 
that  adrenalin  should  not  be  employed  in  cases  of  arterio- 
sclerosis, nor  in  any  patients  with  an  abnormally  high  blood 
pressure.  It  should  not  be  used  in  any  case  of  haemoptysis, 
nor  in  any  case  in  which  glycosuria  is  present. 

PITUITARY    EXTRACT. 

The  pituitary  hormones  probably  differ  in  action  according 
to  whether  they  are  derived  from  the  anterior  or  posterior 
lobes  of  the  gland.  The  hormones  supplied  by  the  posterior 
lobe  and  pars  intermedia  belong  to  the  "  acute  "  class,  and  can 
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be  used  in  medicine  to  produce  their  effects  rapidly.  These 
hormones  have  been  shown  by  Sir  E.  A.  Schafer  to  control 
the  contractility  and  tone  of  plain  muscular  fibres.  They 
stimulate  the  constrictor  muscles  of  the  arteries,  uterus, 
bladder,  and  intestine,  and  they  increase  the  secretion  of  the 
kidney  and  mammary  gland.  The  extract  is  available  under 
the  name  of  "  pituitrin,"  "  hypophysin,"  or  "infundibulin." 
A  single  hormone,  hypophysin,  has  been  isolated,  and  employed 
as  hypophysin  sulphate  in  a  i  in  i,ooo  solution.  The  ordinary 
extracts,  however,  probably  contain  several  hormones,  and 
Fiihner  has  found  four  different  substances  which  are  active. 

Pituitary  extract  is  specially  useful  in  the  treatment  of 
shock,  as  was  shown  by  Blair  Bell.  Of  late,  it  has  largely 
taken  the  place  of  adrenalin,  because  its  action  in  raising 
blood  pressure  is  equally  prompt,  but  instead  of  the  efifect 
passing  off  in  a  few  minutes,  it  is  maintained  for  half  an  hour 
to  an  hour.  Like  adrenalin,  it  should  be  injected  into  a  vein. 
The  dose  of  the  extract  is  from  seven  to  fifteen  minims. 
This  dose  may  be  repeated  several  times  if  necessary,  at 
intervals  of  an  hour  or  two.  Hypodermic  injections  also  have 
a  useful  effect,  but  are  less  efficient  iu  the  treatment  of  shock  ; 
they  have,  however,  been  used  with  advantage  in  pneumonia, 
as  soon  as  signs  of  cardiac  failure  appear.  Owing  to  the 
direct  action  of  the  pituitary  hormones  on  the  muscular  walls 
of  the  intestine,  the  extract  is  useful  in  tympanites  and  post- 
operative distension,  for  it  enables  the  muscular  fibres  to  regain 
their  normal  tone,  and  it  stimulates  peristalsis. 

The  action  upon  the  uterus  has  led  to  its  extended  use 
in  obstetric  practice,  both  to  stimulate  contractions  in  an 
atonic  uterus,  and  in  the  arrest  of  post-partum  haemorrhage. 
In  the  latter,  it  is  said  to  increase  the  action  of  ergot,  so  that 
a  powerful  effect  may  be  obtained  by  a  combination  of  the 
two  remedies.  Pituitrin  may  be  injected  into  the  muscles  in 
doses  of  seven  to  fifteen  minims,  when  it  is  desirable  to  obtain 
a  prompt  action  on  the  bowel  or  uterus.  Pituitary  extract 
has  a  distinct  diuretic  action,  but  it  has  not  been  much 
employed  for  this  purpose,  and  therefore  no  clear  indications 
can  be  given  for  its  use.  Uraemia  is  said  to  be  favourably 
influenced  by  intravenous  injection  of  i  cc.  of  the  extract  in 
a  pint  of  normal  saline  solution. 

During    lactation,    pituitary    extract    produces    a    striking 
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increase  in  the  flow  of  milk  for  some  10  or  15  minutes.  It  is, 
however,  still  doubtful  whether  the  total  secretion  in  24  hours 
is  really  increased  in  amount  under  its  influence. 

In  the  persistent  vomiting,  which  occurs  during  a  gastric 
crisis  in  Graves's  disease,  pituitarj'  extract  is  sometimes  of  great 
value.  In  one  case  I  have  seen,  the  injections  of  pituitary 
extract  effectually  controlled  the  vomiting,  which  finally  ceased 
altogether ;  in  another,  they  controlled  the  vomiting  on  one 
occasion,  but  later  on  they  lost  their  effect. 


One  of  the  most  typical  examples  of  acute  hormone  action 
is  furnished  by  secretin,  originally  discovered  bj'  Professor 
Starling.  This  hormone  is  set  free  in  the  cells  of  the  mucous 
membrane  of  the  duodenum,  as  soon  as  the  acid  chyme  from 
the  stomach  passes  into  it.  The  secretin  is  carried  by  the 
blood  to  the  pancreas,  in  which  it  stimulates  secretion.  It  is 
imfortunately  difficult  to  make  use  of  this  hormone  in  medicine, 
for  Starling  has  shown  that  it  is  destroyed  when  given  by  the 
mouth.  Its  physiological  effects  can  only  be  obtained  by 
injection  into  the  blood,  which  is  not  a  practical  method  for 
the  frequent  repetition  required  in  the  treatment  of  conditions 
of  pancreatic  insufficiency. 

The  use  of  duodenal  extracts  containing  secretin  has  been 
carried  out  by  Harrower,  and  the  clinical  results  have  indicated 
that  the  preparation  is  not  inert.  It  is  evident  that  further 
investigations  are  necessary,  before  any  conclusion  can  be 
drawn  as  to  the  therapeutic  value  of  this  extract.  The  dry 
duodena]  extract  ma)'  be  given  in  doses  of  one  to  three  grains, 
repeated  everj'  20  minutes  for  an  hour,  or  even  longer. 

Of  the  chronic  hormones,  those  supplied  by  the  thyroid 
gland  furnish  the  most  typical  example.  Fortunately,  these 
hormones  can  easily  be  obtained,  and  they  are  absorbed  from 
the  alimentary-  canal  without  losing  their  physiological  pro- 
perties. In  either  liquid  or  dry  thyroid  extract  we  can  readily 
administer  the  thyroidal  hormones  by  the  mouth,  in  suitable 
doses,  to  replace  the  function  of  a  thyroid  gland  which  has 
atrophied.  This  supplemental  treatment  is  employed  to  the 
greatest  advantage  in  rayxcedema  and  cretinism.  The  details 
of  this  treatment,  and  the  precautions  which  must  be  taken, 
hav     already   been   described   so   fully   elsewhere    that   it   is 
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only  necessary'  to  mention  one  or  two  points  here.  It  is 
important  to  remember  that  cases  of  myxa-dema  and  cretin- 
ism occur  in  all  grades  of  severity,  from  those  in  which  the 
thyroidal  insufficiency  is  only  slight  and  the  symptoms  are 
mild,  to  those  in  which  the  thyroid  is  almost,  if  not  quite, 
functionless,  and  the  symptoms  present  a  typical  clinical 
picture  which  is  recognizable  at  a  glance.  It  is  important  to 
recognize  these  slight  cases,  for  prolonged  ill-health  may  be  the 
result  of  overlooking  their  true  character.  If  there  is  a  doubt, 
a  course  of  treatment  by  small  doses  of  thyroid  extract,  e.g., 
liq.  thyroidei  ^^_  v.,  or  one  or  two  zi  grain  tablets  a  day,  will 
soon  be  followed  by  improvement,  if  the  thyroid  is  at  fault. 
In  the  systematic  treatment  of  my.xoedema  and  cretinism,  it  is 
advisable  to  explain  to  a  patient  the  nature  of  the  treatment 
and,  as  it  is  supplemental,  the  necessity  of  its  continuance  for 
the  rest  of  life.  It  is  also  important  to  select  a  preparation  of 
known  activity. 

When  the  secreting  tissue  of  the  thyroid  has  largely  been 
destroyed  and  the  symptoms  are  well  marked,  it  is  usually 
necessary  to  work  gradually  up  to  a  nightly  dose  of  liq. 
thyroidei  ^^l  x.  or  one  five-grain  tablet.  In  a  few  cases,  half 
as  much  again,  or  even  twice  as  much,  has  been  found  neces- 
sary to  keep  up  an  adequate  supply  of  the  thyroidal  hormones 
and  maintain  the  patient  in  a  condition  of  health. 

Thyroid  extract  is  serviceable  in  the  treatment  of  the 
simple  parenchymatous  goitre  of  puberty  and  adolescence.  A 
single  dose  of  from  two  to  five  grains  of  dry  thyroid,  each 
night  at  bed-time,  is  often  followed  by  a  gradual  diminution 
in  the  size  of  gland.  This  is  probably  due  to  the  natural 
call  for  increased  internal  secretion,  at  this  time  of  life, 
being  met  by  the  supply  from  an  external  source.  Further, 
we  may  employ  the  thyroidal  hormones  in  cases  in  which 
there  is  no  evidence  of  thyroidal  insufficiency,  when  their 
physiological  action  may  serve  a  useful  purpose.  This  is 
notabiy  the  case  in  the  treatment  of  some  chronic  diseases 
of  the  skin,  such  as  psoriasis,  and  in  the  treatment  ot  obesity 
combined  with  a  suitable  dietary.  In  some  other  diseases, 
such  as  rickets  and  rheumatoid  arthritis,  the  favourable  results 
which  have  been  obtained  by  some  observers  may  be  due 
simply  to  the  iodine  contained  in  thyroid  extract,  and  not 
to  the  physiological  action  of  the  thyroidal  homones. 
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In  Addison's  disease,  which  is  due  to  destructive  disease 
of  the  suprarenal  glands,  there  is  loss  of  adrenalin  ;  but  this 
is  not  all,  and  it  is  probable  that  the  cortex  of  the  supra- 
renal gland  supplies  a  hormone  of  the  chronic  class  to  the 
loss  of  which  some  of  the  symptoms  are  due.  This  has  not 
yet  been  proved,  and  no  constant  results  have  been  obtained 
in  the  treatment  of  this  disease  by  any  form  of  suprarenal 
extract.  In  a  few  cases,  good  results  have  been  recorded,  but 
the  general  experience,  with  which  my  own  agrees,  has  been 
unfavourable.  The  late  Dr.  G.  Gibson  recorded  very  good 
results  from  the  employment  of  suprarenal  extract  in  Graves's 
disease.  After  an  extensive  trial,  I  am  unable  to  support  his 
opinion  of  its  value,  though  it  has  appeared  to  be  of  service 
in  some  cases.  The  failure  of  suprarenal  extract  in  Addison's 
disease  may  be  due  to  either  loss  of  activity  of  the  hormones 
or  to  lack  of  absorption  from  the  alimentary  canal. 

PITUITARY    EXTRACT. 

It  is  probable  that  the  anterior  lobe  of  the  pituitary  gland 
furnishes  a  hormone  of  the  chronic  class,  the  excessive  secretion 
of  which  brings  about  the  hypertrophic  changes  which  occur  in 
acromegaly.  When  this  hormone  is  lacking,  the  interesting  but 
rare  condition  of  adiposo-genital  dystrophy  develops.  In  the 
later  stages  of  acromegaly,  there  is  not  infrequently  a  condition 
of  pituitary  insufficienc}'  as  well.  Under  these  circumstances, 
it  has  been  shown  bj'  H.  Gushing  that  treatment  by  pituitary 
hormones  is  of  value.  Large  doses,  however,  appear  to  be 
required,  as  12  grains  of  the  dried  whole  gland  preparation 
were  given  three  times  a  day  in  one  case,  and  as  much  as 
300  grains  a  day  in  another. 

There  are  other  hormones  which  may  ultimately  prove  to 
be  of  permanent  value  in  medicine,  but  on  the  present  occasion 
we  are  chiefly  concerned  with  those  which  have  proved  to 
be  of  real  value  in  the  treatment  of  disease.  Hormones  which 
are  formed  by  the  pancreas,  testis,  ovary,  and  other  organs 
play  an  important  part  in  maintaining  a  normal  condition  of 
health,  but  there  is  still  reason  to  doubt  whether  the  ordinary 
extracts  of  these  glands  contain  them  in  an  active  form. 
Further  investigation  is  required  to  show  whether  in  the 
present  form  they  possess  any  real  value  as  therapeutic  agents 
or  not. 
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THE  USE   OF   HORMOXES  IN    GYX/ECOLOGICAL 
AND   OBSTETRICAL   DISORDERS. 

Bv  W.  BLAIR  BELL.  B.S  ,  M.D. 

Gynacohgical  Surgeon  to  Out-Patienis,  Royal  Infirmary,  Liverpool;  Examiner 

in  Cyncecology  and  Obstetrics  to  the  Conjoint  Board  of  the 

R.C.S.  &  R.C.P.,  London,  and  to  Belfast  University. 

Sometime  Examiner  to  Durham  University. 

Although  for  man)'  years  I  have  investigated,  experiment- 
ally and  clinically,  the  relation  of  the  internal  secretions  to 
the  special  functions  of  the  female  in  health  and  disease, 
I  was  somewhat  taken  aback  when  asked  by  the  Con- 
trolling Editor  of  The  Practitioner  to  contribute  to 
this  Special  Number.  I  had  the  uncomfortable  feeling  that 
I  was  being  invited  to  stand  and  declare.  This  spontaneous 
attitude  of  mind  expresses,  and  its  exposure  emphasizes, 
more  forcibly  than  anything  else  how  didicult  it  is  to  put 
into  definite  words,  without  a  mass  of  supporting  scientific 
evidence,  any  knowledge  I  maj'  have  of  this  complex  sub- 
ject, so  that  it  may  be  lucid  to  all.  Yet,  I  believe,  that 
the  time  has  come  when  attempts  should  be  made  to 
formulate  our  position  from  a  clinical  and  therapeutical 
standpoint,  if  further  headway  is  to  be  made  in  this  vast 
but   roughly  outlined  field  of  biochemical  medicine. 

It  can  only  be  a  matter  of  time  before  what  are  now 
described  in  general  terms  as  the  characteristics  and  effects 
of  the  internal  secretions  will  be  discussed  in  the  terms  of 
biochemical  details,  both  in  the  cause  and  effect.  This 
scientific  era  in  the  study  of  the  hormones  cannot  be  long 
delayed,  for  from  a  sporadic  interest  spread  over  several 
decades  universal  concentration  of  our  scientific  forces,  in 
the  laboratory  and  at  the  bedside,  is  being  directed  towards 
this  all-important  subject.  In  saying  this,  I  do  not  think 
I  am  exaggerating  the  importance  of  the  "  Regulators  of 
metabolism,"  as  they  have  aptly  been  called  by  Professor 
Noel  Paton  in  his  highly  suggestive  work  on  this  subject. 

There   is,   however,    much   of  extreme    physiological   and 
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pathological  interest  in  regard  to  the  relations  of  the  internal 
secretions  to  the  normal  and  abnormal  specialized  functions 
of  the  female  which  will  not  come  under  consideration  here. 
I  am  not  concerned  now  with  the  normal  functions,  nor 
shall  I  attempt  to  discuss  those  anomalies  of  which  either 
we  know  little  or  are  unable  specifically  to  deal  with  in 
practice.  I  have  discussed  these  wider  aspects  of  the  sub- 
ject elsewhere.'*' '  Moreover,  in  the  time  and  space  at  my 
disposal  I  shall  only  be  able  to  take  a  brief  and  general 
survey  of  that  specialized  part,  which  falls  to  my  lot,  of  the 
comprehensive  subject  of  the  internal  secretions. 

TREATMENT   OF  GYNECOLOGICAL   DISORDERS. 

The  internal  secretions  regulate  not  only  the  formation  of 
the  genitalia,  but  also  their  subsequent  and  complete  de- 
velopment. That  is  to  say,  there  are  two  stages  in  the 
development  of  the  normal  genitalia  :  the  primary  or  foetal,  and 
the  secondary  or  pubescent.  Further,  during  the  reproductive 
life  of  the  individual,  the  control  of  the  normal  functions  is 
under  the  influence  of  the  endocrinic  organs  ;  and  finally,  the 
menopause  consists  not  merely  of  atroph)'  of  the  ovaries  and 
the  rest  of  the  genitalia,  but  also  of  changes  in  the  correlated 
organs  of  internal  secretion. 

It  will  be  most  practical,  then,  if  we  consider  the  hormone 
therapy  of  gj'nascological  disorders  in  their  connection  with 
these  three  subdivisions. 

DERANGEMENTS    OF   PUBERTY. 

Incomplete  development. — Treatment  can  only  be  possible 
when  the  secondary  development  is  at  fault.  In  such  circum- 
stances, the  development  has  presumably  been  normal  in  foetal 
life  and  during  childhood,  but  has  become  arrested  or  shown 
incomplete  development  by  the  time  puberty  is  reached,  and 
subsequently.  Clinically,  then,  we  may  meet  with  cases  of 
incomplete  puberty ;  that  is  to  say,  all  the  characteristics  of 
puberty  are  present  except  the  appearance  of  menstruation. 
This  condition  may  be  produced,  of  course,  by  maldevelopment 
of  the  uterus  in  foetal  life  and  many  constitutional  diseases, 
but  we  shall  only  discuss  those  conditions  in  which  hormone 
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therapy  can  be  of  value. 

Cases  of  incomplete  development  which  maj'  be  improved 
are  those  in  which  there  is  pituitary,  thyroid,  or  ovarian 
insufficiency.  Naturally,  the  first  important  matter  is  to  decide 
which  internal  secretion  is  at  fault,  after  we  have  excluded  all 
other  causes  of  incomplete  puberty.  Let  me  say  at  once  that  it 
is  impossible,  in  the  scope  of  this  article,  to  discuss  the  bio- 
chemistry of  the  blood  and  urine,  which  may  furnish  important 
clues.  There  is,  however,  certain  clinical  evidence  which  may 
assist  us  greatly,  and,  indeed,  furnish  us  with  sufficient  infor- 
mation. Nearly  all  the  patients  are  adipose,  whether  the 
insufficiency  arise  in  the  thyroid,  pituitary,  or  ovaries.  If  there 
be  pituitary  insufficiency  the  skin  will  be  found  to  be  soft  and 
smooth  ;  if  there  be  thyroid  insufficiency  it  is  harsh  and  rough. 
With  pituitary  insufficiency,  the  blood  pressure  tends  to  be 
below  1 10  mm.  Hg.  ;  but  with  thyroid  insufficiency  it  is 
usually  normal  ( 125  mm.  Hg.),  or  slightly  above  normal. 

Ovarian  insufficiency  we  can  ignore  from  a  diagnostic  point 
of  view  ;  and  this  is  convenient  as  it  is  most  difficult  to 
demonstrate.  Such  a  proceeding  is  scientifically  justified  by 
the  knowledge  that  both  thyroid  and  pituitary  insufficiency 
induce  ovarian  insufficiency.  When  we  have  decided  whether 
it  be  the  thyroid  or  pituitary  which  is  at  fault,  we  should  treat 
the  case  by  the  administration  of  pituitary  extract  (whole  gland, 
gr.  V.  three  times  a  day)  or  thyroid  extract  ( dried  gland,  gr.  i.  or 
more  every  night)  as  the  case  may  be,  together  with  ovarian 
extract  (gr.  x.  three  times  a  day).  It  is,  further,  my  opinion  that 
ovarian  extract  is  of  little  use  when  given  alone,  but  that  good 
results  may  be  expected  when  it  is  combined  with  thyroid  or 
pituitary  extract,  according  to  which  is  required.  I  believe 
that  luteal  extract  possesses  no  advantage  over  whole-ovary 
extract ;  indeed,  I  prefer  the  latter  on  scientific  grounds.  In 
those  cases  in  which  an  accurate  diagnosis  has  been  made, 
treatment  should  be  persevered  with  for  some  years.  Success, 
however,  is  only  likely  to  be  obtained  when  the  patient  is 
seen  before  the  age  of  twenty  years. 

Since  incomplete  development  is  liable  to  be  followed  by 
scanty  menstruation  and  the  premature  menopause,  treatment 
may  have  to  be  continued  throughout  the  reproductive  life  of 
the  individual.     On  the  other  hand,  there  can  be  no  doubt  that 
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the  development  of  the  uterus  and  normal  menstruation  may 
supervene  on  an  incomplete  pubsrty  treated  by  the  methods 
described. 

Moiorrhagia. — This  is  a  common  disorder  at  puberty,  and 
one  that  may  be  very  serious  ;  yet  apparently  great  difBculty 
is  experienced  in  treating  it  successfully.  Many  cases  are  due 
to  imperfect  harmony  between  the  counterbalancing  secretions 
of  the  endocritic  organs.  There  is  at  puberty  a  readjustment 
in  the  control  of  the  metabolism ;  and  if,  for  instance,  the 
ovarian  secretion  be  in  excess  of  the  normal,  then  menorrhagia 
will  ensue.  Similarly  hyperthyroidism — and  by  this  we  do  not 
mean  exophthalmic  goitre — may  also  produce  menorrhagia  and 
too  frequent  menstruation.  To  counterbalance  these  exces- 
sive secretions,  we  should  prescribe  pituitary  or  suprarenal 
extract. 

It  must  not  be  forgotten  that  there  are  manj'  other  causes 
of  menonhagia  at  puberty  not  connected  directly  with  the 
endocrinic  system,  and  that  these  must  be  carefully  investigated 
before  resort  is  made  to  hormone  therapy.  Some  of  these 
apparently  independent  causes,  however,  may  be  influenced 
by  the  administration  of  some  hormone  preparation,  and,  in 
these  circumstances,  it  will  be  found  that  we  are  really  pro- 
ducing a  true  physiological  effect.  For  example,  menorrhagia 
is  often  due  to  an  insufficient  calcium  content  in  the  blood. 
Sometimes,  the  administration  of  calcium  lactate  in  large  doses 
will  cure  the  patient.  More  often,  however,  at  this  time  of 
life  the  onset  of  menstruation  not  only  leads  to  excretion  of 
calcium  in  excess  of  the  normal,  but  also  appears  to  prevent 
its  fixation  in  the  tissues  and  maintenance  at  a  high  level  in 
the  blood.  There  is  no  doubt  that  this  may  be  the  result 
of  hyperactivity  of  the  ovaries  and  thyroid.'  But  the  adminis- 
tration of  suprarenal  extract,  or,  better,  pituitary  extract,  not 
only  counteracts  the  activity  of  the  endocrinic  organs  men- 
tioned, but  also  keeps  high  the  calcium  content  in  the 
blood.' 

Dysmenorrhcea. — This  is  occasionally  primary,  that  is  to  say 
occurs  at  puberty.  In  such  circumstances,  it  is  practically 
always  due  to  imperfect  development  of  the  uterus,  with  or 
without  acute  flexions.  Menstruation  is  usually  scanty.  Such 
cases,  as  we  have  already  seen,  are  best  treated  with  thyroid, 


272  THE  PRACTITIONER. 

or  thyroid  and  ovarian  extracts  combined. 

Pubescent  psychoses  and  neuroses. — These  conditions  are  often 
due  to  disorders  of  menstruation.  There  is  either  menorrhagia, 
amenorrhoea,  or  scanty  menstruation.  The  treatment  of  the 
nervous  disorders  is  largely  dependent  on  the  rectification 
of  the  menstrual  derangement,  which  may  be  one  of  those  we 
have  just  discussed. 

DERANGEMENTS  DURING  THE  REPRODUCTIVE  PERIOD. 

Some  of  the  conditions  described  already  as  occurring  at 
puberty  may  be  continued  into  the  reproductive  period,  as  it 
is  called,  of  the  patient's  life.  If  so,  we  can  always  learn 
from  the  history  that  the  trouble  has  existed  from  puberty. 
I  shall  now,  however,  mention  those  disorders  associated 
with  the  menstrual  function  which  arise  after  puberty,  or  at 
any  rate  are  not  specially  dependent  on  the  onset  of  menstrua- 
tion for  their  appearance. 

Amenorrhcea  and  Scanty  Menstruation. — Secondary  amenor- 
rhoea may  be  directly  due  to  disturbances  in  the  endocritic 
system.  When  there  are  alterations  in  the  sex  characteristics, 
there  is  always  amenorrhoea  ;  but  such  conditions  I  shall 
not  discuss  now  as  they  hardly  come  within  the  range 
of  hormone  therapy  in  the  present  state  of  our  knowledge. 
But  in  some  of  the  minor  disturbances  of  internal  secretion  we 
can  effect  definite  results. 

Hypothyroidism  may  supervene  after  previously  normal 
activity,  and  produce  amenorrhoea  or  scanty  menstruation. 
This  condition  has  been  known  to  follow  acute  fevers.  The 
patients  suffer  with  the  symptoms  and  signs  already  described, 
and  can  be  treated  with  thyroid  extract  with  complete  con- 
fidence in  the  result.  Apart  from  the  minor  forms  of 
hypothyroidism,  we  may  meet  with  myxoedenia  as  a  cause  of 
amenorrhoea.  I  have  known  a  patient  suffering  with  this 
disease  to  be  cured  by  the  administration  of  thyroid  gland, 
and  subsequently  to  menstruate  regularly  and  conceive,  after 
having  had  amenorrhoea  for  several  years. 

Hypopituitarism  may  also  occur,  without  the  intermediate 
condition  of  acromegaly,  which  Cushinn;"  thinks  is  usually 
followed  by  hypopituitarism.  In  the  minor  cases,  in  which 
there  has  never  been  a  suspicion  of  acromegaly,  good  results 
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may  follow  the  administration  of  whole-gland  pituitary 
extract. 

Menorrhagia. — This  may  be  due  to  excessive  secretion  of 
the  ovaries  or  thyroid.  Hyperoophorism  with  menorrhagia 
is  seen  in  girls  who  are  engaged  to  be  married,  and  who 
enjoy  restricted  sexual  stimulation.  As  a  rule,  no  treatment 
is  necessary.  If  it  should  be,  calcium  salts,  with  pituitary 
extract  to  maintain  the  calcium  in  the  system  as  well  as  to 
antagonize  the  ovarian  secretion,  would  be  indicated.  The 
same  treatment  is  most  beneficial  for  menorrhagia  seen  in 
women  about  35  years   of  age  who   have  never  married. 

In  the  early  stages  of  exophthalmic  goitre,  we  often  meet 
with  menorrhagia.  This  symptom,  and  the  disease  which 
causes  it,  may  be  checked  by  infundibulin  administered 
intramuscularly. 

^Menorrhagia  due  to  chronic  subinvolution  of  the  uterus 
is  best  treated  with  pituitary  extract  made  from  the  posterior 
lobe  (infundibulin ).  This  may  be  administered  by  the  mouth 
in  doses  of  two  grains  twice  a  day.  Apart  from  subinvolution, 
women  sometimes  suffer  with  loss  of  tone  of  the  uterine 
muscle,  which  is  always  associated  with  menorrhagia.  This 
condition,  too,  can  be  cured  with  pituitary  extract. 

Dysmenorrhcea  may  be  due  to  the  loss  of  tone  in  the 
uterine  muscle,  which,  as  we  have  just  seen,  leads  to  menor- 
rhagia. Now,  I  have  shown  '• "  that,  if  the  blood  be  poured 
too  rapidly  through  the  endometrium  during  menstruation, 
clotting  may  occur  in  the  uterine  cavity  because  the  fibrin 
ferment  is  not  destroyed  in  the  normal  way.  The  expulsion  of 
these  clots  from  the  uterus  may  cause  intense  dysmenorrhoea. 
The  treatment  consists  in  increasing  the  tone  of  the  uterine 
muscle,  and  so  checking  the  menorrhagia.  This  is  best 
accomplished  with  calcium  salts  and  pituitary  extract 
(infundibulin). 

OTHER    DISORDERS    OF    MENSTRUATION. 

Mastidynia,  or  pain  in  the  breasts,  occurs,  normally  to 
some  extent  at  menstruation  ;  but  it  may  be  so  severe  as 
to  incapacitate  the  patient.  In  these  circumstances,  it  will 
usually  be  found  that  the  menstrual  cycle  is  prolonged  ;  that 
is  to  say,  instead  of  there  being  a  twenty-eight  day  cycle  it 
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may  be  extended  to  thirty-five  days. 

I  have  found  that  the  administration  of  two  grains  of 
dried  thyroid  gland,  administered  every  night  from  the  twenty- 
first  day  from  the  commencement  of  the  previous  '  period,' 
will  often  cause  menstruation  to  appear  earlier,  that  is  at  the 
normal  time  (twenty-eighth  day).  If  this  can  be  effected, 
it  will  be  found  that  pain  in  the  breasts  is  not  experienced 
to  the  same  extent  as  previously. 

Hysteyo-epilepsy.— This  condition  is  due  to  the  depletion  of 
lime  salts  from  the  tissues,  which  may  occur  in  an  excessive 
degree  at  menstruation.  The  administration  of  calcium  lactate 
may  sometimes  entirely  cure  the  condition  ;  but  when  this 
treatment  is  unsuccessful  alone,  the  administration  of  pituitary 
extract  (infundibulin)  as  well  as  calcmm  lactate  will  often 
produce  the  desired  effect  of  maintaining  a  high  calcium 
content  of  the  blood  and  tissues. 

DISORDERS   OF   THE    MENOPAUSE. 

The  menopause  is,  of  course,  brought  about  by  the  cessa- 
tion of  the  ovarian  functions  and  the  accompanying  changes 
in  the  rest  of  the  endocritic  system.  It  is  not  surprising, 
therefore,  that  hormone  therapy  plays  a  large  part  in  the 
treatment  of  the  disorders  from  which  women  may  suffer  at 
this  time  of  life.  The  chief  symptoms  that  are  amenable  to 
hormone  therapy  are  :  (i)  circulatory  ;  (2)  general  metabolic  ; 
(3)  those  arising  from  outspoken  derangements  of  the  endo- 
critic organs  ;  (4)  psychical. 

Circulatory  disturbances.  —  The  "  hot  flushes  "  and  "  cold 
sweats,"  from  which  these  patients  usually  suffer,  are  due  to 
rapid  alterations  in  the  vasomotor  control  of  the  superficial 
vessels.  These  changes  probably  occur  as  the  result  of  the 
variations  in  the  stimulation  of  vasomotor  nerves  by  the 
secretions  from  the  endocrinic  organs.  Normally,  the  stimuli 
are  balanced  so  well  that  sudden  changes  do  not  occur,  but 
the  irregularity  of  the  ovarian  secretion  at  the  menopause 
may  upset  the  balance,  with  the  result  mentioned. 

Now  if  we  can  maintain  the  blood  pressure  at  a  high  level 
by  contracting  the  arterioles,  then  vaso-dilatation  does  not 
occur  to  the  same  extent.  For  this  purpose,  infundibulin  in 
doses    of   two  grains,   twice  a   day,   is   most    useful.     It    is, 
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however,  inadvisable  to  continue  tiie  administration  of  this 
preparation  for  too  long  a  period,  lest  the  patient  suffer  with 
the  effects  of  a  continued  high  blood-pressure,  and  possibly 
develop  arteriosclerosis.  I  remember  one  woman  whose 
blood-pressure  was  found  to  be  equal  to  that  of  210  mm.  Hg., 
after  she  had  been  taking  pituitary  extract  for  a  month. 

In  a  general  way,  it  is  best  to  begin  treatment  with 
this  extract,  in  order  thoroughly  to  control  the  blood-pressure 
and  keep  it  at  a  high  level  for  a  week,  and  subsequently  to 
administer  calcium  lactate,  which  has  a  similar  but  more 
moderate  effect.  Ovarian  extract  may  be  given  in  combination 
with  the  pituitary  extract  or  the  lactate  of  lime,  in  order  to 
mitigate  the  symptoms  which,  as  already  stated,  have  their 
origin  in  the  irregularity  of  the  ovarian  secretion. 

General  metabolic  disturbances. — At  the  menopause,  women 
frequently  become  adipose,  and  with  this  adiposity  are  often 
associated  mental  apathy  and  lassitude.  These  are  signs  of 
alterations  in  the  general  metabolism,  especially  in  regard  to 
carbohydrates.  This  state  of  affairs  is  probably  brought  about 
in  part  by  pituitary  insufficiency  ;  but  the  thyroid  also  may  be 
undergoing  atrophic  changes.  In  the  treatment,  however,  of 
this  condition,  thyroid  gland  extract  appears  to  have  a  better 
effect  than  that  of  the  pituitary.  Probably  the  best  effect  of 
all  is  obtained  by  thyroid  and  ovarian  extracts,  given  in  the 
manner  already  described. 

Disorders  of  the  endocrinic  organs. — During  the  re-establish- 
ment of  the  balance  of  the  internal  secretion?,  which  takes 
place  at  the  climacteric,  some  memberof  the  endocrinic  system, 
other  than  the  ovaries,  may  undergo  changes  far  in  excess  of 
the  normal  or  of  those  which  merely  give  rise  to  adiposity  and 
other  metabolic  disturbances  of  similar  importance.  The 
thyroid  is  the  only  organ  in  which  such  changes  are  at  all 
frequent  or  easily  recognizable.  Exophthalmic  goitre  is  occa- 
sionally seen,  but  is  not  nearly  so  common  as  myxedema. 
The  former  may  be  treated  with  infundibulin,  and  the  latter 
in  the  ordinary  way  with  dried  thyroid  gland. 

Psychoses. — The  mental  depression,  from  which  women  may 
suffer  at  the  menopause,  is  greatly  relieved  by  thyroid 
administration.  This  seems  to  point  to  the  fact,  that  atrophy 
of  the  thyroid  with  lessened  secretion  is  the  principal  factor 
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in  producing  this  psychical  phenomenon.  It  is  ot  great 
importance  that  the  initial  stages  of  mental  depression  or 
melancholia  should  be  relieved,  for  it  is  impossible  to  foretell 
what  course  any  case  will  follow,  unless  the  patient  has  a 
psychopathic  family  history,  in  which  circumstances  the 
prognosis  is  serious.  As  a  rule,  these  patients  have  actually 
ceased  to  menstruate  before  mental  symptoms  arise. 

The  psychical  disturbances  that  occur  during  the  men- 
strual irregularity,  which  often  precedes  the  menopause,  are 
of  a  different  character.  The  patient  is  usually  irritable  and 
hysterical,  and  suffers  with  rapidly  changing  moods.  In  these 
circumsta.nces,  there  is  probably  no  decrease  in  the  thyroid 
secretion.  If  hormone  therapy  be  attempted,  pituitary  extract 
will  prove  of  the  most  value,  especially  when  combined  with 
ovarian  extract. 

Orchitic  extract,  also,  has  been  used  for  disorders  of  the 
menopause,  but  it  is  impossible  at  present  to  speak  with  any 
certainty  as  to  its  value. 

HORMONE   THERAPY   IN   OBSTETRICS. 

It  may  be  said  at  once  that,  except  in  the  conduct  ol 
labour,  very  little  use  has  been  made  of  hormones  in  the 
treatment  of  the  various  disorders  of  conception. 

STERILITY. 

I  find  it  stated  in  text-books  that  obesity  is  responsible 
for  amenorrho^a,  scanty  menstruation  and  sterility.  The  truth 
is  that  obesity  occurs  as  a  metabolic  disorder  resulting  from 
insufficiency  of  certain  of  the  endocrinic  organs,  which  at  the 
same  time  produces  genital  inactivity.  Obesity  and  sterility 
may,  therefore,  be  phenomena  produced  by  one  and  the 
same  pathological  lesion.  For  instance,  myxoedema  leads  to 
obesity  and  mucoid  changes  in  the  subcutaneous  tissue, 
together  with  amenorrhoea  and  sterility.  As  already  stated, 
I  have  known  a  patient,  in  whom  this  disease  was  established 
with  the  symptoms  enumerated  above,  to  menstruate  regularly 
and  conceive  after  treatment  with  thyroid  extract.  But,  as 
indicated,  it  is  not  only  the  most  pronounced  insufficiencies 
of  the  thyroid  and  pituitary  which  should  be  treated,  but 
the  minor  insulHciencies  associated  with  sterility  as  well,  which 


USE  OF  HORMONES  IN  OBSTETRICS.  277 

are   probably   more   common,  although   not   so   easily   or   so 
frequently  recognized. 

DISORDERS   OF    PREGNANCY. 

Abortion. — Since  the  implantation  of  the  ovum  is  supposed 
to  depend  upon  the  development  of  the  corpus  luteum  with 
its  internal  secretion,  it  is  possible  that  habitual  abortion  may 
be  due  to  insufficiency  in  this  respect.  At  the  same  time, 
I  have  shown  '  that  the  influence  of  the  ovary  appears  to 
be  greater  in  this  respect  in  animals  than  in  the  human 
subject. 

I  have  not  as  yet  had  sufficient  experience  to  justify  an 
expression  of  opinion  as  to  whether  heterogeneous  luteal 
extract  has  an}'  beneficial  action  in  preventing  habitual  early 
ibortion.  Great  scientific  difficulties  present  themselves  in 
:he  investigation  of  this  matter.  The  definite  recognition  of 
luteal  insufficiencj'  is  impossible  ;  consequently,  the  administra- 
tion of  the  extract  cannot  be  said  to  prevent  abortion,  should 
this  not  occur  in  any  given  case  so  treated.  Further,  it  is 
highly  probable  that  in  this  special  action  luteal  secretion  is 
specific  to  each  species.  I  have,  moreover,  seen  abortion 
apparently  produced  b)'  thyroid  insufficiency.  In  stout  women 
with  habitual  abortion,  therefore,  thyroid  extract  should  always 
be  given  in  small  doses  at  night. 

Osteomilacia. — In  this  disease  there  is  abstraction  of  the 
lime  salts  from  the  osseous  system.  As  a  result,  great  defor- 
mit)'  of  the  pelvis,  and  of  other  bones,  through  which  the  weight 
of  the  body  is  transmitted,  is  produced.  It  appears  that  during 
pre;;nancy  there  is  a  great  drain  on  the  stored  calcium  for  the 
benefit  of  the  foetus,  and  the  disease  is  greatly  aggravated. 
Formerly,  removal  of  the  ovaries  was  the  only  known  treat- 
ment, and  this  has  been  held  to  indicate  that  there  is  hyper- 
plasia and  over-secretion  of  these  organs,  leading  to  exces- 
sive excretion  of  calcium  salts.  I  have  myself  shown  that 
removal  of  the  ovaries  lessens  the  excretion  of  calcium  in  the 
urine.'' 

Bossi  of  Genoa,*  however,  advocated  the  administration  of 
extractof  the  suprarenals — that  is,of  the  medulla — and  stated  that 
it  produces  a  very  beneficial  effect  on  the  course  of  the  disease. 
I  suggested  that  infundibulin  might  have  a  similar  effect, 
and  this  has  been  found  to  be  the  case.     Therefore,  as  might 
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be  expected,  those  hormones  which  are  antagonistic  to  the 
ovarian,  in  regard  to  the  metabolism  of  lime  salts,  are  of  the 
greatest  assistance  in  the  treatment  of  this  disease. 

Psychoses. — The  mental  disturbances,  which  occur  during 
pregnancy  and  in  the  puerperium,  are  usually  of  the  melan- 
cholic type.  In  these  circumstances,  thyroid  extract  may  be 
given  with  the  greatest  benefit,  in  addition  to  the  careful 
watching  and  feeding  which  are  also  required. 

Eclampsia. — Some  years  ago,  Nicholson  published  several 
papers, '"  '^  in  which  he  endeavoured  to  prove  that  eclampsia 
was  due  to  thyroid  insufficiency.  Experiments  performed  by 
me  ^  show  that  this  point  of  view  is  not  correct,  at  any 
rate,  so  far  as  cats  are  concerned.  Nevertheless,  I  have 
myself  seen  excellent  results  from  the  administration  of  thyroid 
extract,  hypodermically,  in  the  pre-eclamptic  state.  That  the 
results  were  entirely  due  to  the  thyroid  extract  I  doubt, 
as  other  measures— dietetic  and  so  on — were  also  employed. 
It  is  probable,  however,  that  pre-eclampsia  and  eclampsia 
are  benefited  by  thyroid  extract,  in  conjunction  with  other 
measures  ;  but  the  treatment  cannot  be  considered  specific. 

PARTURITION. 

What  the  actual  determining  factors  are  that  produce 
labour  we  do  not  know,  although  we  may  surmise. 
There  is,  however,  one  hormone — infundibulin — which  has 
come  to  be  used  with  considerable  frequency  in  labour.  In 
1909,  I  published  the  first  clinical  paper  on  the  subject,' 
after  having  previously  recorded  experimental  results."  Since 
that  date,  many  hundreds  of  papers  have  appeared. 

Infundibulin  increases  the  force  and  frequencj'  of  uterine 
contractions  during  labour,  and  also  assists  retraction  during 
the  puerperium.  Apparently,  it  does  not  interfere  with  the 
effects  of  ergot,  but,  rather,  augments  them.  Infundibulin 
should,  in  the  circumstances,  be  administered  intramuscularly. 

The  indications  for  its  use  appear  to  be  many,  but  a  word 
of  warning  is  necessary.  It  has  been  stated  that  pituitarj' 
extract  takes  the  place  of  forceps.  Such  a  dictum  is  dangerous. 
The  accoucheur  must  first  be  absolutel)'  certain  that  labour 
cannot  be  obstructed :  the  maternal  parts,  the  child  and 
its  attitude   must  be  normal  in  every  respect.     Several  cases 
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of  rupture  of  the  uterus  have  already  been  reported  ;  con- 
sequently, great  care  must  be  exercised  in  the  use  of  this 
preparation  before  the  deliverj'  of  t!ie  child. 

All  the  other  conditions  being  satisfactory,  it  may  be 
given  with  advantage  in  moderate  degrees  of  uterine  inertia 
occurring  during  the  second  stage,  although  cases  of  "  tetanic 
contraction  "  have  been  said  occasionally  to  follow  its  adnn'n- 
istration.  The  chief  obstetrical  use,  however,  of  infundibulin 
is  in  post-partum  hsemorrhage.  The  effect  produced  is  more 
powerful  and  more  lasting  than  that  which  follows  the  use  of 
ergot.  If  the  placenta  be  in  the  uterus  when  the  hcemorrhage 
occurs,  it  must  immediately  be  removed  before  the  uterus 
contracts  tightly  down  upon  it,  after  the  injection  of  infund- 
ibulin. I  have,  moreover,  injected  infundibulin  into  the 
uterus  itself  after  the  child  has  been  delivered  by  Caesarean 
section,  with  excellent  results. 

THE     PUERPERIUM. 

Lactation. — It  has  been  shown  by  Ott  and  Scott'-  and 
others  that  infundibulin  can  produce  a  sudden  and  profuse 
flow  of  milk  in  the  lactating  animal.  But  so  far  this  pre- 
paration has  proved  disappointing  clinically.  The  galactogogue 
effect  is  transitory,  and  it  is  doubtful  if  a  continued  increase 
in  the  secretory  activity  in  the  breasts  is  produced.  The 
immediate  result  of  the  injection  of  the  infundibular  extract 
is,  no  doubt,  partly  due  to  the  expression  of  the  milk  contained 
in  the  breasts  at  the  time. 

Subinvolution  during  the  puerperium,  due  to  constitutional 
causes,  may  be  treated  successfully  with  infundibulin. 

I  have  not  mentioned  suprarenal  extract  in  connection 
with  uterine  atony  and  subinvolution,  for  it  is  not  so 
powerful  or  lasting  in  its  effect  as  infundibulin. 

Retention  of  urine  and  intestinal  atony,  subsequent  to  partur- 
ition are  best  treated  by  intramuscular  injections  of  infundibulin, 
in  doses  of  i  cc.  of  a  20  per  cent,  solution.  With  regard  to 
the  retention  of  urine,  it  is  advisable  to  let  the  bladder  be 
ftiU  when  the  injection  is  first  given. 

The  foregoing,  then,  is  a  brief  outhne  of  the  present 
position   in    clinical    gynaecological    and    obstetrical  practice 
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of  hormone  therapy.  It  is  more  one  oi'  promise  than  actual 
fulfilment,  except  in  a  few  conditions  in  which  treatment 
has  become  established.  Scientific  treatment  follows  in  the 
wake  of  physiological  and  pathological  discoveries,  and  it 
is  inspiring  to  know  that  specific  hormone  therapy  has  not 
yet  overtaken  our  scientific  knowledge  of  these  aspects  of 
the  subject. 
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THE   USE  OF  HORMONES  IN  CHILDREN'S 
DISEASES. 

By  HERBERT  EWAN  WALLER,  M.R.C.S.,  L.R.C.K 

Birmingham. 

The  rational  use  of  hormones  in  children's  diseases,  as  in  all 
other  conditions,  must  depend  upon  our  conception,  not  only 
of  the  functions  of  particular  secretory  glands,  but  of  the  inter- 
relationship of  the  various  internal  secretions  as  well.  Thyroid 
extract,  for  instance,  has  now  been  prescribed  for  almost 
everything,  and,  according  to  innumerable  authors,  with  good 
results.  In  consequence,  the  number  of  symptoms  attributed 
to  thyroid  deficiency  continually  increases.  Yet,  when  we 
come  to  continued  clinical  trial,  which  is  the  crucial  test, 
we  find  that  thyroid  treatment  will  overcome  a  given 
symptom  in  one  case  and  utterly  fail  in  another. 

.A.S  an  example,  nocturnal  enuresis  frequently  yields  to  small 
doses  of  thyroid  extract.  It  is  often  made  worse  by  large 
doses.  It  is  sometimes  uninfluenced  either  b)'  large  or  small 
doses,  and  I  have  known  it  arise  for  the  first  time  during  a 
course  of  thyroid  treatment  for  some  other  condition,  and  to 
cease  on  withdrawal  of  the  remedy.  In  the  face  of  these 
facts  it  is  still  rational  to  give  thyroid  treatment  a  trial  in  any 
case  of  enuresis,  which,  by  the  way,  is  often  diurnal  as  well 
as  nocturnal,  because  more  often  than  not  such  treatment 
is  successful.  But  it  is  manifestly  no  longer  rational  to  say 
that  the  cause  of  nocturnal  enuresis  is  thyroid  deficiency. 
The  cause  is  evidently  some  other  factor  which  is  partly 
regulated  by,  or  at  least  correlated  with,  the  activity  of  the 
thyroid  gland.  Such  a  factor  may  possibly  be  found  either 
in  the  pituitary  or  suprarenal  glands.  Polyuria  has  in  certain 
cases  been  found  associated  with  lesions  of  the  posterior  lobe 
of  the  pituitary,  and,  clinically,  the  injection  of  adrenalin 
usually  causes  an  increase  of  urinary  secretion.  Although 
polyuria  is   not   precisely  the   same   thing   as   enuresis,  there 
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is  sufficient  analogy  to  warrant  the  above  suggestion. 

Another  example  worthy  of  consideration  is  furnished  by 
urticaria.  This  condition  is  common  in  childhood,  either  in 
the  form  of  acute  attacks,  to  which  some  children  seem 
specially  liable,  or  as  the  more  obstinate  condition  termed 
"  urticaria  chronica  infantum."  Both  conditions  sometimes 
clear  up  rapidly  under  thyroid  extract,  which  is  specially 
valuable  for  the  chronic  type.  On  the  other  hand,  I  have 
several  times  witnessed  the  occurrence  of  urticaria  in  children 
under  thyroid  treatment,  and  this  urticaria  has  rapidly  got 
well  on  withdrawal  of  the  medicament.  Clearly,  then,  we 
must  not  look  on  urticaria  as  a  symptom  of  "  thyroid 
deficiency,"  though  apparently  it  does  depend  on  some  condi- 
tion rather  closely  connected  with  thyroid  activity.  Such 
a  condition  may  be  of  toxic  origin,  as  illustrated  by  the 
occurrence  of  urticaria  after  eating  stale  fish,  in  which  case 
it  is  unfair  to  blame  the  thyroid,  except  in  so  far  as  we 
believe  this  organ  to  have  a  powerful  influence  in  neutralizing 
or  destroying  poisons,  and,  therefore,  the  more  active  the 
thyroid,  the  less  the  risk  of  toxaemia.  Or  the  urticaria  may 
depend  upon  poverty  of  calcium  salts  in  the  blood,  a  sup- 
position supported  by  the  commonly  favourable  influence 
of  the  administration  of  calcium  salts.  This  type  of  urticaria 
is  prone  to  occur  after  indulgence  in  acid  drinks  or  fruits, 
such  as  lemonade  or  plums,  and  is  very  amenable  to  treatment. 
But  the  balance  of  calcium  salts  should  not  be  so  low  that 
it  can  readily  be  upset  by  a  relatively  trivial  cause.  We 
believe  that  calcium  metabolism  is  largely  under  the  influence 
of  the  ductless  glands,  and  this  aspect  of  the  subject  must  be 
considered  further.  There  are  plenty  of  clmical  and  experi- 
mental facts  which  illustrate  the  complexity  of  calcium 
metabolism,  and  how  hopeless  it  is  to  discuss  the  action  of 
a  single  internal  secretion  without  considering  the  influence 
of  the  others. 

The  influence  of  thyroid  in  promoting  calcium  assimilation 
is  best  exemplified  by  cretinism.  Everyone  is  familiar  with 
the  fact  that  an  enormous  rate  of  growth  may  be  obtained  by 
the  administration  of  thyroid  extract  to  young  cretins.  I  have 
personally  obtained  a  growth  of  eight  inches  in  a  year  in  the 
case  of  a  boy,  not  strictly  cretinous,  aged  14   years,  but  in 
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appearance  resembling  a  child  oi  8.  But  other  more  striking 
figures  than  this  have  been  published.  I  have  also  met  with  a 
cretin,  whose  growth,  under  thyroid  treatment,  was  reported 
to  have  been  four  inches  after  he  had  attained  the  age  of 
40  years,  and  some  of  his  deciduous  teeth  were  then  present. 
It  is,  however,  difTiciilt  to  see  liow  bony  growth  can  take  place 
when  ossification  of  the  epiphyses  is  complete,  and  an  X-ray 
examination  of  these  should  be  made  before  embarking  on 
a  long  course  of  treatment.  The  presence  of  the  deciduous 
teeth,  in  the  case  just  cited,  might  possibly  be  taken  as  an 
indication  of  delayed  maturity.  As  a  rule,  striking  results 
must  not  be  expected  in  mature  life. 

Thyroid  activity  is  probably  not  the  only  factor  upon  which 
growth  depends,  yet  we  ma)-  fairly  state  that  when  thyroid 
activity  is  defective,  growth  is  likely  to  be  stunted,  and 
further,  that  in  the  case  of  children  thyroid  treatment  usually 
promotes  growth.  And,  since  the  lack  of  growth  in  cretins  is 
principally  noticed  in  the  limbs,  we  may  reasonably  state  that 
the  thyroid  has  a  special  influence  upon  the  ossification  of  the 
long  bones,  and,  presumably,  in  some  way  enables  the  body  to 
make  use  of  the  available  calcium  supplies.  But  we  must  also 
note  the  opposite  fact  that  in  Graves's  disease,  or  under  the 
influence  of  excessive  thyroid  feeding,  there  is  an  excessive 
elimination  of  calcium,  both  in  the  urine  and  in  the  faeces.  It 
is  evident,  therefore,  that  calcium  deficiency  may  result  either 
from  thyroid  insufficienc}'  or  over-activity  ;  accordingly,  we 
may  meet  with  conditions  which  are  partly  dependent  upon 
the  calcium  content  of  the  blood  in  either  state.  This 
enables  us  to  understand  why  urticaria  can  sometimes  be 
cured  with  thyroid  treatment,  and,  on  the  other  hand,  is  some- 
times a  direct  result  of  thyroid  treatment. 

The  same  argument  may  be  applied  to  the  calcium  factor 
in  haemorrhagic  conditions,  such  as  epistaxis,  menorrhagia, 
and  perhaps  purpura,  as  well  as  chilblains,  and  a  tendency 
to  bruise  excessively  from  trifling  injuries.  Some  headaches 
also  seem  to  depend  upon  calcium  deficiency,  and  I  believe 
the  main  factor  in  dental  "^  caries  to  be  the  absence  of 
an  adequate  supply  of  calcium  salts  in  the  saliva.  Normal 
saliva  is  alkaline,  and  this  alkalinity  should  be  sufficient 
to    neutralize    any    acid     products    of   fermentation     arising 
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from  bacterial  decomposition  of  food  particles.  The  dental 
profession  is  quite  agreed  that  the  primary  stage  in  dental 
caries  is  decalcification  of  the  dentine  by  acids  thus 
arising.  It  is  difficult  to  see  how  this  would  occur  in  the 
presence  of  an  adequate  supply  of  saliva  charged  with  its 
natural  ingredient,  calcium  bicarbonate.  Further,  it  is  to  be 
observed  that  the  lower  front  teeth,  which  from  their  position 
are  constantly  bathed  in  saliva,  show  a  very  marked  immunity 
from  dental  caries,  and  are  in  fact  usually  lost  late  in  life,  not  from 
caries,  but  by  getting  loose  and  falling  out.  Their  immunity 
from  caries  has  been  attributed  to  their  shape,  which  is  sup- 
posed not  to  favour  the  retention  of  food  particles,  but  in 
reality  their  shape  does  not  strikingly  differ  from  that  of  the 
corresponding  teeth  in  the  upper  jaw  which  are  highly 
susceptible  to  caries. 

The  subject  cannot  further  be  dealt  with  here,  but  has 
been  discussed  at  length  by  the  writer  in  the  British  Dental 
Journal  for  July  15,  19 13.'  We  may  note,  however,  that 
the  submaxillary  saliva  is  richer  in  calcium  salts  than 
the  parotid,  and  in  consequence,  when  a  shortage  of  calcium 
occurs,  the  parotid  saliva  suffers  first  and  becomes  acid. 
Hence  the  back  teeth  are  the  first  to  decay.  In  many 
cases,  I  have  been  able  to  restore  the  alkalinity  of  the  saliva 
in  children  by  thyroid  treatment.  But  here,  again,  e.vcessive 
thyroid  activity  should  theoretically  do  harm  by  promoting  ex- 
cessive excretion  of  calcium.  It  is  to  be  remarked  that  patients 
with  Graves's  disease  undoubtedly  suffer  from  excessive  dental 
caries.  In  children,  therefore,  with  an  undue  amount  of  caries, 
the  thyroid  factor  must  be  considered.  Those  who  are 
deficient  in  thj-roid  are  likely  to  be  backward  in  cutting  their 
teeth,  or  to  suffer  from  overcrowding  of  the  teeth  and  irregu- 
larity of  the  dental  arches,'"  owing  to  defective  development 
and  inadequate  calcification  of  the  jaw,  a  condition  akin  to 
rickets.  But  excessive  caries  of  the  temporary  teeth  is  often 
found  in  children  who  are  full  of  life  and  energy,  though 
perhaps  also  nervy,  and  in  these  cases  the  poverty  of  calcium 
is,  I  think,  referable  to  excessive  thyroid  activity  resulting 
possibly  from  previous  children's  complaints,  or  sometimes 
from  a  mild  and  not  always  obvious  infection  with  tuber- 
culosis. 
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Epilepsy  and  tetany  are  two  other  diseases  bearing  some 
relationship  to  calcium  metabolism.  ThjToid  sometimes  does 
good  in  epilepsy,  especially  in  those  cases  accompanied  by 
letharg)'  and  general  dulness  of  disposition.  It  may  act  here 
by  improving  calcium  metabolism.  In  some  cases  of  epilepsy, 
thyroid  seems  to  do  harm  rather  than  good,  and  possibly  these 
cases  would  do  better  on  calcium  salts,  which  are  often 
distinctly  valuable  in  epilepsy.  Calcium  salts  have  a  general 
sedative  influence  upon  nerve  tissues,  and  are  of  well  known 
value  in  tetany.  Tetany  is  now  attributed  to  defective  action 
of  the  parathyroid  glands,  but  it  may  be  produced  by 
removal  of  the  thyroid  only,  especially  under  the  superadded 
influence  of  pregnancy,  which  makes  extra  demands  on  the 
calcium  supplies.  On  the  other  hand,  a  case  of  tetany  has 
been  published  -  resulting  from  an  accidental  overdose  of 
thyroid  tablets  in  a  child,  so  we  again  have  evidence  that  the 
thyroid  may  be  indirectly  responsible  for  the  same  result 
either  by  inertia  or  over-activity. 

This  naturally  increases  our  difficulties  in  knowing  whether 
to  prescribe  thyroid  or  not  in  a  given  case.  Chilblains 
are  usually  benefited  by  thyroid  treatment,  especially  if 
given  in  conjunction  with  calcium,  but  they  occur  in  Graves's 
disease  as  well.  We  must  bear  in  mind,  however,  in 
making  deductions  from  clinical  observation  of  Graves's 
disease,  that  in  cases  of  long  standing  there  is  frequently 
some  degeneration  of  the  thyroid  gland,  and  the  whole 
condition  may  pass  into  the  diametrically  opposite  one  of 
myxoederaa.  This  change  is  not  likely  to  occur  suddenly  but 
gradually,  and  consequently  there  are  likely  to  be  periods  of 
partial,  or  temporary,  thyroid  exhaustion,  when  symptoms  may 
be  mixed. 

But  calcium  metabohsm  is  under  the  influence  of  other 
ductless  glands  beside  the  thyroid.  Experimental  removal 
of  the  thymus  in  verj-  young  animals  has  produced  a 
condition  resembling  rickets.^  The  long  bones  have  become 
soft  and  crooked,  and  experimental  fractures  have  been  slow 
to  unite.  The  thymus  normally  appears  to  atrophy  at 
puberty.*  Its  atrophy  can  be  hastened  by  breeding  from 
young  animals,  and  conversely  this  atrophy  is  delayed  by 
castration.     The  efTect  of  castration,  and  therefore  possibly  of 
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persistence  of  the  thymus,  is  tu  delay  ossification  of  the 
epiphyses,  and  produce  increased  length  of  the  long  bones. 
Long  arms  and  legs  are  said  to  be  an  indication  of  late  maturity, 
and  animals  which  mature  early  are  usually  short  in  the  leg.  ^ 
Shortness  of  the  legs  has  been  produced  experimentally  by 
feeding  young  hens  on  ovarian  substance. 

Women  mature  earlier  than  men,  and  on  the  average,  of 
course,  are  of  less  stature.  Also  the  natives  of  hot  countries, 
who  mature  early,  are  usually  of  short  stature.  The  thymus 
is  particularly  rich  in  phosphorus  and  may  be  more  intimately 
connected  with  phosphorus  metabolism  rather  than  that  of 
calcium.  But  since  calcium  exists  in  the  body  largely  as 
calcium  phosphate,  any  such  influence  is  bound  to  affect 
calcium  as  well.  I  have  not  used  thymus  at  all  extensively  in 
children's  diseases,  but  it  certainly  should  be  worth  trying  in 
rickets,  deficient  stature,  and  possibly  in  cases  in  which  it  may 
appear  desirable  to  postpone  the  arrival  of  puberty.  Theoreti- 
cally, it  might  be  valuable  too  in  cases  of  eroticism,  mastur- 
bation, or  precocious  sexuality.  I  have  given  it,  with  benefit 
as  I  think,  in  a  case  of  spermatorrhoea.  The  patient,  aged  21, 
gained  a  stone  in  weight  and  improved  greatly  in  physique  in  a 
few  months'  time,  but  there  were  other  factors  which  may 
have  been  responsible  for  these  effects.  Adrenalin  was  sub- 
sequently found  to  control  the  spermatorrhoea  more  adequately. 
The  influence  of  the  pituitary  gland  upon  calcium  metabolism 
is  evidenced  by  the  changes  resulting  in  acromegaly,  in  which 
we  have  increased  growth  in  certain  bones. 

The  ovaries,  on  the  other  hand,  are  responsible  apparently 
for  increased  calcium  excretion,  the  menstrual  fluid  being 
richer  in  calcium  than  ordinary  blood.  Ovariotomy  has 
sometimes  proved  to  be  a  successful  measure  in  osteomalacia. 
Lastly,  the  suprarenal  glands  have  an  important  influence  on 
calcium  metabolism.  It  was  found  by  Blair  Bell  ^  that,  after 
removal  of  one  suprarenal  gland  in  the  case  of  two  rabbits, 
calcium  excretion  was  enormously  increased,  and  in  one  of 
the  animals  the  legs  became  bent.  Further,  in  cases  of  human 
suprarenal  tumour,  in  which  there  is  evidence  of  over-activity 
of  these  glands,  precocious  skeletal  growth  accompanied  by 
early  sexual  development  is  the  rule.  A  case  has  been 
recorded'  of  a  girl  of  7  who  was  as  tall  as  a  person  of  20. 
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Growth,  of  course,  is  general,  but  it  implies  remarkable  calcium 
anabolism,  greatly  contrasting  with  the  stunted  growth  of 
cretinism.  If,  therefore,  thyroid  activity  is  essential  to  growth, 
we  may  equally  argue  that  suprarenal  activity  i?  an  enormous 
stimulus. 

Good  results  have  already  been  recorded  in  stunted 
growth  by  the  use  of  thyroid,  thymus,  and  pituitary  extracts. 
Possibly  we  shall  yet  obtain  greater  results  with  suprarenal 
preparations.  I  have  oniy  made  notes  of  one  case  with  any 
bearing  on  the  subject,  and  that  is  inconclusive,  because  the 
patient  was  not  short  to  begin  with,  being  5  feet  ^  inch  in 
height,  and  she  was  12  i  years  old,  an  age  when  girls  often  do 
grow  enormously  both  in  height  and  weight.  The  case, 
however,  is  perhaps  worth  recording  for  other  reasons.  She 
was  brought  to  me  on  account  of  constant  fatigue,  "  bilious  " 
attacks,  and  fainting.  She  was  very  nervous  as  well. 
Kxamination  of  the  urine  revealed  the  presence  of  a  good  deal 
of  albumen  in  the  afternoon  and  evening,  but  the  morning 
sample  was  nearlj^  free.  She  was  first  given  calcium  salts 
and  th}'mus,  and,  after  a  few  weeks,  tablets  of  desiccated 
suprarenal  gland,  gr.  ii.  t.d.s.  (P.  D.  &  Co.).  The  result  was 
excellent.  Nervousness  and  fatigue  disappeared,  urine  became 
free  from  albumen,  and  in  6  months  there  was  a  growth  of 
if  in.  in  height,  and  11^  lb.  in  weight,  but  menstruation  did 
not  appear. 

Although  the  growth  may  have  been  incidental,  there 
is  no  reason  why  the  improvemeiit  in  health  should  not 
be  accredited  to  the  remedies  employed,  which  were  all 
given  with  a  definite  object  in  view,  naiiiely,  the  thymus,  to 
postpone  menstruation,  which  might  have  contributed  further 
to  the  existing  debility  ;  the  calcium,  for  its  influence  upon 
"  functional "  albuminuria,  which  may  depend  upon  deficient 
coagulability  of  the  blood,  and  the  suprarenal  gland  both  for 
its  possible  influence  in  promoting  the  absorption  of  the 
calcium  and  for  its  effect  upon  the  blood-pressure,  v.-hich 
would  naturally  counteract  the  tendency  to  faint.  Adrenalin 
raises  the  blood-pressure  in  a  twofold  manner — first,  by  con- 
striction of  the  arterioles,  and,  secondly,  by  a  definite  stimu- 
lating influence  upon  the  heart.  It  removes  fatigue  products 
from    the   muscles    as   well,   for   it  has   been   shown    that   a 
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frog's  muscle  when  worn  out  by  stimulation  can  be  resusci- 
tated materially  with  adrenalin.  It  probably  assisted,  therefore, 
in  the  case  just  cited,  in  removing  the  sensation  of  chronic 
fatigue. 

With  regard  to  the  use  of  thyroid  and  suprarenal  pre- 
parations in  children,  we  are  of  opinion  that  the  two  glands 
work  in  very  close  harmony,  and  that  many  of  the  effects 
obtained  by  thyroid  medication  are  produced  because  the 
thyroid  stimulates  the  suprarenals.  There  is  plenty  of  evi- 
dence to  support  this  statement.  It  has  been  found  that 
10  grains  of  thyroid  gland,  administered  thrice  daily  to  rats, 
cause  death  in  about  20  days  from  congestion  and  haemor- 
rhage into  the  adrenals.  The  dose  is  enormous  in  relation 
to  the  size  of  the  animal,  but  it  shows  that  thyroid,  according 
to  dosage,  may  produce  simple  hyperaemia  and  increased 
activity  or  extreme  congestion  and  destruction  of  the  supra- 
renals, with  corresponding  results. 

In  Graves's  disease,  according  to  Bicdl,'  the  amount  of 
adrenalin  present  in  the  blood  has  been  found  to  be  from 
four  to  eight  times  the  normal  quantity.  It  is  not  im- 
probable that  many  symptoms  of  Graves's  disease,  which 
may  all  be  im.itated  by  excessive  thyroid  feeding,  are  in 
reality  due  to  the  resulting  activity  of  the  suprarenal 
glands.  The  immediate  effect  of  an  injection  of  adrenalin 
is  a  violent  and  rapid  heart  action,  and  a  general  tremor, 
symptoms  most  strikingly  characteristic  of  Graves's  disease. 
Further,  these  symptoms  come  on  so  rapidly  after  the 
injection  of  adrenalin,  and  disappear  so  soon,  that  it  is 
difficult  to  suppose  they  are  due  to  any  stimulating  effect, 
which  the  adrenalin  might  conceivably  have  upon  the  thyroid 
gland.  There  is  also  a  decidedly  increased  elimination  of 
urine.  The  same  symptoms  can  be  produced  by  large  or 
continuous  doses  of  thyroid,  but  they  take  much  longer  to 
develop  and  to  disappear,  which  would  naturally  be  the  case 
if  they  result  from  a  secondary  suprarenal  activity. 

The  somewhat  dilated  pupil,  frequently  present  in  Graves's 
disease,  is  probably  an  adrenalin  mydriasis ;  whilst  exophthal- 
mos, except  in  so  far  as  it  depends  upon  an  actual  deposit  of  fat 
in  the  back  of  the  orbit,'  which  after  all  may  be  a  secondary 
result,  is  usually  attributed  to  irritation  of  the  sympathetic  nerve. 
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another  result  of  adrenalin.  I  treated  one  of  my  cases  of 
Graves's  disease  for  a  month  with  adrenalin  chloride.  Her 
goitre  certainlj'  diminished  considerably,  and  she  slept  much 
better,  ha^^ng  previously  been  long  troubled  with  insomnia. 
Her  tremor,  however,  became  so  much  worse,  that  she  was 
often  quite  unable  to  do  simple  things  like  fastening  a  button. 
This  excessive  tremor  disappeared  in  a  few  days  on  leaving 
off  adrenalin,  and  resuming  her  former  mixture  of  Tr.  lodi 
iT\v.  t.d.s  c.  aq.  Seeing  that  the  blood  of  Graves's  disease 
cases  already  contains  an  excess  of  adrenalin,^  there  is  little 
ground  for  hope  that  suprarenal  treatment  of  these  cases 
will  be  uniformly  successful,  althougii  such  treatment  was 
highly  lauded  by  the  late  Dr.  Gibson  of  Edinburgh.  Many 
subsequent  observers  have  already  recorded  want  of  success 
in  the  attempt  to  follow  in  his  footsteps. 

Insomnia  is  a  very  characteristic  symptom  of  thyroid 
influence.  Thyroid  treatment,  if  carried  to  even  slight  excess, 
has  a  very  stimulating  effect.  I  have  seen  insane  persons, 
who  were  previously  docile,  become  very  intractable  and 
excited  under  the  influence  of  the  medicine,  and  I  have 
found,  too,  that  children  get  very  excitable  under  its  influ- 
ence. A  child  of  six  once  said  to  me,  "  Do  give  us 
some  more  of  that  medicine  we  had  last  time,  it  makes  us 
so  excited,  and  I  do  like  being  excited."  His  mother  con- 
firmed the  observation  in  the  case  of  this  boy,  and  her  other 
two  children,  on  several  occasions  when  they  were  taking 
thyroid,  although  she  did  not  know  what  the  remedy  was. 
This  must  be  taken  as  an  indication  for  withdrawal  of  the 
remedy. 

It  is  a  verj'  tempting  supposition  that  man}',  or  even 
most  cases  of  excitable  or  highly  nervous  and  energetic 
dispositions  are  associated  with  ample  or  excessive  thyroid 
activity.  We  find  the  same  type  of  disposition  in  women 
at  the  menopause,  which  is  probably  referable  to  undue 
thyroid  activity.^  The  point  is  mentioned  because,  in  such 
a  case  under  my  care,  suprarenal  tablets  proved  to  be 
a  remarkable  sedative  and  a  remedy  for  insomnia  of  long 
standing.  Childhood  is  essentially  the  age  of  excitability, 
restlessness,  and  a  highl)-  strung  nervous  system,  and  the 
writer  believes  that  these  characteristics  depend  upon  thyroid 
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activity  in  much  the  same  way  that  boldness  and  courage 
are  associated  with  sexual  vigour.  The  difference  between 
a  castrated  and  entire  male  in  domestic  animals  is  well  known. 
The  stag,  a  most  timid  creature  at  other  times,  often  becomes 
highly  dangerous  in  the  rutting  season.  The  same  law  is 
said  to  hold  good  in  the  case  of  eunuchs,'"  and  need  we 
contrast  the  shyness  of  the  "  maiden  of  bashful  fifteen  "  with 
the  boldness  of  the  wanton  ? 

Our  opinion,  then,  is  that  in  children  the  thyroid  is  more 
often  (relatively)  over-active  than  not  ;  that  children  bear 
thyroid  activity  well  is  evidenced  by  the  fact,  that  they 
very  seldom  get  Graves's  disease.  The  ample  secretion  is 
probably  used  up  in  the  processes  of  growth  and  development. 
On  the  other  hand,  the  suprarenal  glands  of  children  are 
found  to  have  suffered  severely  "  in  fatal  cases  of  such  diseases 
as  measles,  diphtheria,  pneumonia,  etc.  It  is  probable  that 
the  brunt  of  all  infections  and  intoxications  falls  upon  both 
thyroid  and  suprarenals,  the  latter  probably  being  the  more 
important  of  the  two.  If,  as  we  think,  thyroid  activity  is 
the  natural  precursor  of  suprarenal  activity,  it  follows  that 
when  the  suprarenals  are,  for  the  time  being,  incapable  of 
adequate  response,  we  should  get  a  period  of  continuous 
hyper-activity  of  the  thyroid  ;  this  would  in  turn  be  lessened, 
when  an  adequate  supply  of  adrenalin  was  forthcoming,  by 
reflex  constriction  of  the  blood  supply  to  the  thyroid  gland, 
an  effect "  which  is  among  the  physiological  results  of  an 
injection  of  adrenalin.  Hence,  we  should  expect  a  condition 
of  increased  thyroid  activity,  which  in  turn  may  lead  to 
exhaustion,  as  the  result  of  any  illness  or  infection  of  child- 
hood. 

The  symptoms  of  such  increased  thyroid  activity  are 
very  common  in  childhood,  in  the  form  of  undue  excitability, 
nervousness,  sleeplessness,  rapid  growth  accompanied  by  thin- 
ness and  inability  to  put  on  weight,  and  dental  caries,  owing 
to  excessive  calcium  elimination  and  consequent  defective 
alkalinity  of  the  saliva.  If  the  process  be  carried  on 
further,  we  may  get  a  period  of  thyroid  exhaustion,  with 
certain  resulting  symptoms  of  myxoedema  ;  but  this  condition 
is  very  much  less  common  than  the  other.  Curiously,  in 
either  condition  thyroid  treatment  will  often  do  good,  but 
up  to  a  certain  point   only.     In   the   first   class  of  case,  the 
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artificial  supply  of  thyroid  acts  as  an  additional  stimulus 
to  the  suprarenal  glands,  and  temporarily  evokes  an  adequate 
response  ;  in  the  second  case,  it  would  assist  the  partially 
exhausted  resources  of  the  patient's  own  thyroid. 

In  either  event,  if  nature  ordains  that  a  certain  pathological 
condition  of  the  body  shall  be  met  by  increased  thyroid 
activity,  it  is  perfectly  rational  to  help  her  by  giving  more, 
so  long  as  we  do  not,  so  to  speak,  make  the  mistake  of 
drowning  a  child  that  was  merely  asking  for  a  drink.  When, 
therefore,  we  administer  thyroid  to  children,  the  remedy 
should  be  left  off,  tentatively,  as  soon  as  the  expected  result 
has  been  attained.  It  can  easily  be  given  again  if  necessary, 
but  except  in  cases  of  deficient  growth,  dulness  of  intellect, 
or  general  lethargy  suggestive  of  myxcedema,  I  have  usually 
found  that  thyroid  treatment  rapidly  improves  the  patient  up 
to  a  certain  point  and  no  further.  This  is  easily  understood, 
if  our  theory,  that  it  acts  by  stimulating  the  suprarenal 
glands,  is  correct. 

It  is  hardly  good  policy  to  over-stimulate  a  tired  organ. 
As  an  illustration  of  this  point,  I  may  cite  a  case  which 
improved  on  thyroid,  but  rapidly  recovered  when  given 
suprarenal  tablets.  The  patient  was  a  boy  of  about  14, 
whose  unconquerable  habit  was  to  touch  things  with  the 
knuckles  of  his  left  hand.  If,  attempting  to  overcome  this 
trick,  he  succeeded  in  resisting  the  impulse  to  touch  a 
given  object,  he  soon  became  so  restless  and  perturbed 
that  he  had  to  go  back  and  touch  it,  in  order  to  obtain 
peace  of  mind.  Of  the  pathology  of  such  cases,  I  know 
nothing.  He  had  already  received  innumerable  "  tonics," 
and,  obviously,  the  only  line  of  medicinal  treatment  was  to 
attempt  to  improve  his  general  health.  Accordingly,  a  trial 
was  made  for  several  weeks  with  thyroid  extract.  His  father 
was  quite  definite  that  this  medicine  was  doing  more  good 
than  anything  the  boy  had  taken  previously.  But  as  in- 
spection showed  that  the  knuckles  of  the  left  hand  were 
still  ver}'  dirty,  and,  therefore,  that  the  habit  was  still  very 
bad,  it  was  decided  to  try  suprarenal  tablets  instead  of 
thyroid.  The  boy  now  rapidlj'  improved,  and  six  weeks 
afterwards  was  reported  to  be  quite  well. 

I  have  seen  considerable  improvement  in  athetosis,  in  an 
imbecile  child,    under  thyroid   treatment.     The   mental  con- 

u 


298  THE  PRACTITIONER. 

dition  also  improved  a  good  deal.  Chorea  is  another 
complaint  which  sometimes  improves  under  thvroid  treat- 
ment. I  have  not  as  yet  tried  suprarenal  extract  in  either 
of  these  conditions.  Suprarenal  extract  is  not  very  easy 
to  give  as  a  remedy,  because  it  oxidizes  so  readily  that  there 
is  always  an  element  of  doubt  as  to  how  much  has  really 
been  administered.  Hypodermic  injections  of  adrenalin  are 
frequently  painful  afterwards,  and  are  obviously  unsuit- 
able for  repeated  administration.  It  is  said  that  if  the 
remedy  be  held  under  the  tongue  for  a  few  minutes 
before  swallowing,  absorption  takes  place  from  the  mucous 
membrane.  I  have  obtained  undoubted  results  b}'  this 
method,  as  well  as  by  the  administration  of  tablets,  though 
it  is  quite  possible  that  the  quantity  absorbed  is  much  less 
than  that  administered.  In  cases  of  grave  emergency,  it 
should  be  given,  in  a  pint '  of  warm,  normal  saline  solution, 
subculaneously.  The  apparatus  for  this  purpose  can  readily  be 
extemporized  with  the  needle  of  an  anti-toxin  syringe,  and 
some  glass-  and  rubber-tubing,  like  that  sold  for  the  old- 
fashioned  feeding-bottles.  The  needle  is  introduced  under 
the  skin  of  the  anterior  fold  of  the  axilla,  after  having 
been  connected  by  means  of  the  tubing  to  a  jug  of 
normal  saline  at  105°  F.,  or  warmer  if  thought  advisable. 
It  is  preferable  to  have  a  needle  in  each  axilla,  either 
duplicating  the  apparatus,  or  by  using  an  inverted  T  shaped 
tube,  if  one  be  at  hand.  The  vertical  limb  of  the  T,  in 
this  case,  is  connected  with  the  rubber-tube  going  to 
the  jug,  and  the  two  ends  of  the  horizontal  limb  are  con- 
nected with  the  needles.  The  easiest  way  to  keep  the 
end  of  the  tube  in  the  jug  is  to  use  an  inverted  U-shaped 
tube,  one  limb  of  which  is  inside,  and  the  other  outside, 
the  jug.  With  a  very  little  ingenuity  all  this  can  be  done 
single-handed  in  any  country  cottage,  and  it  is  therefore 
preferable  to  the  business  of  inserting  a  cannula  into  a  vein. 
It  is  possible  that  some  young  lives  might  be  saved  by 
these  measures,  especially  in  cases  of  toxaemia  from  illnesses 
which  are  usually  short  and  acute,  like  diphtheria,  measles, 
and  pneumonia.  The  saline,  of  course,  dilutes  the  toxins, 
'  Three  ounces  of  saline  solution  is  as  much  as  can  conveniently  be  infused 
into  one  axilla  of  a  child  a  year  old.  The  quantity  may,  of  course,  be  increased 
according  to  the  age  of  the  child,  or  to  replace  fluid  previously  lost  from  the  , 
body  by  diarrhoea,  haemorrhage  and  $o  forth. 
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aids  in  their  excretion  by  skin  and  kidneys,  and  the  adrenalin 
is  a  potent  detoxicating  agent,  as  well  as  the  most  powerful 
stimulant  we  possess.  From  10  to  20  drops  of  a  i  in  1,000 
solution  of  adrenalin  may  be  added  to  the  saline  solution. 
It  might  be  well  to  use  hall  the  quantity  to  begin  with,  as  more 
can  easily  be  added  if  needful,  but  given  in  this  way  the  drug 
is  absorbed  so  slowly  that  there  is  little  fear  of  an  overdose. 
Small  doses  of  adrenalin  given  by  the  mouth  are  sometimes 
most  useful  in  whooping-cough.  A  child  of  two  will  take 
2i  or  3  minims,  six  times  in  24  hours,  without  any  obvious 
result,  except  that  vomiting  and  frequency  of  whooping 
attacks  are  greatly  lessened.  Both  the  duration  and  the  severity 
of  the  complaint  seem  to  be  greatly  improved  by  this  treat- 
ment. It  has  been  shown,  experimentally,  that  an  injection 
of  adrenalin  has  a  special  effect  upon  the  mucous  membrane 
of  the  nose;"  causing  vaso-constriction,  and  this  action  pro- 
bably accounts  to  some  extent  for  its  value  in  asthma  and 
hay-fever,  both  of  which  complaints  are  often  dependent  upon 
some  form  of  nasal  hj-perEemia."  An  hypodermic  injection  of 
adrenalin  will  often  cut  short  a  paroxysm  of  asthma  in  a 
marvellous  way,  but  it  does  not  necessarily  cure  the  com- 
plaint, and  repeated  injections  would  probably  have  a  very 
deleterious  action  upon  the  sufferer. 

This  selective  action  of  adrenalin  upon  the   nasal  mucous 

membrane,    which    is    shared    by    pituitrin,'*    suggests     that 

enlarged  tonsils  and  adenoids,  which  so  often  accompany  an 

engorged  and  hyperaemic  nasal  mucosa,  may  in  reality  depend 

upon    temporarj'   suprarenal   exhaustion.       The    status    lyra- 

haticns   has   been   attributed   by  certain   authorities   (Wiesel 

nd   Hudinger'}    to   hypoplasia   of   the   chromaffine    system. 

'he  status  lymphaticus,  in  all  probability,  is  merely  an  extreme 

brm  of  the  condition  which  is  present  in  a  mild  degree  in  all 

ases  of  enlarged  tonsils  and  adenoids.     At  any  rate,  the  two 

jonditions   are    commonly    indistinguishable,   until    we    meet 

mih  an  "  anaesthetic  death "  in  some  case  about  to  undergo 

)peration,   when   the    post-mortem   examination  reveals    the 

)resence  of  an  enlarged  thymus  and  enlargement  of  internal 

ymphatic     glands  ;    we    may,     therefore,    not    unreasonably 

"egard  the  two  conditions  as  one  of  degree. 

Enlargement  of  tonsils  and   growth   of  adenoids   are  par- 
icularly   prone   to   occur    in  children    as    a   sequela   of   any 
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debilitating  illness,  perhaps  especially  measles,  in  the  fatal 
cases  of  which  serious "  lesions  of  the  suprarenal  glands 
may  commonly  be  demonstrated.  It  is  a  reasonable  argu- 
ment, therefore,  that  ordinary  cases  of  "  tonsils  and  adenoids  " 
may  depend  upon  temporary  suprarenal  exhaustion.  As  to 
treatment,  I  have  not  yet  had  an  opportunity  of  coming  to 
any  conclusion  upon  the  value  of  suprarenal  treatment  of 
such  cases  ;  in  addition  to  this,  we  have  to  contend  with  the 
factor  that  suprarenal  opotherapy  is  as  yet  a  very  inade- 
quate remedy  for  suprarenal  deficiency.  I  have,  however, 
frequently  obtained  good  results  with  thyroid,  for  which 
suggestion  I  am  indebted  to  Leonard  Williams." 

My  experience  of  these  cases  is  that  they  invariably  im- 
prove temporarily,  and  many  of  the  slighter  cases  maj' 
thus  be  saved  from  operation.  But,  on  the  other  hand, 
when  thyroid  treatment  is  left  off,  nasal  obstruction  often 
tends  to  recur,  especially  after  a  cold  or  a  visit  to  the  swim- 
ming-bath, which,  in  these  cases,  is  also  rather  frequently 
responsible  for  deafness.  In  such  cases,  the  advisability  of 
operation  must  be  considered,  although  it  is  really  remarkable 
how  quickly  snoring  can  be  stopped  and  nasal  breathing 
acquired  under  the  influence  of  thyroid.  But  if,  in  accord- 
ance with  our  view,  the  thyroid  acts  here  by  stimulating  the 
suprarenals  to  greater  exertion,  we  cannot  expect  this  to 
cure  the  condition,  because  a  period  of  further  exhaustion 
must  frequently  be  the  natural  result  of  such  stimulation. 
Curiously,  enlargement  of  the  tonsils  and  some  degree  of 
hypertrophic  rhinitis  are  commonly  present  in  Graves's 
disease,  and  Leonard  Williams  remarks  on  the  frequent 
occurrence  of  nasal  catarrh  as  a  result  of  prolonged 
thyroid  medication.'^  These  contingencies  are  easil}'  ex- 
plained, in  accordance  with  our  view,  as  being  the  result  of 
suprarenal  fatigue  produced  by  over-stimulation. 

Further,  it  may  be  remarked  that  Addison's  disease  has 
been  recorded,  in  rare  instances,  as  a  complication  of  (jraves's 
disease,  and  that,  in  the  latter,  pigmentation  to  a  slight  degree 
is  extremely  common.  The  presence  of  lymphatic  enlarge- 
ments, in  association  with  abnormalities  of  thyroid  and 
suprarenal  activity,  is  almost  certainly  a  process  of  defence. 
The  thyroid,  no  less  than  the  suprarenals,  is  concerned  with 
the    production    of   immunity.    The   lymph   glands   are    the 
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source  of  the  white  blood  corpuscles,  or  lymphocytes.  The 
thyroid,  according  to  Falta,  stimulates  the  formation  of  ery- 
throcytes and  mononuclear  leucocytes,  and  thyroid  insufficiency 
diminishes  the  number  of  the  red  blood  cells.  It  is  in  accord- 
ance with  my  own  observations  that  adequate  thyroid  activity 
is  usually  accompanied  by  a  good  colour,  and  thyroid  is  a  most 
valuable  adjunct  to  iron  in  the  treatment  of  anaemia.  Sajous 
believes  the  thyroid  secretion  to  be  synonymous  with  Wright's 
opsonins. 

We  cannot  here  discuss  questions  of  immunity,  but  if  the 
foregoing  conclusions  are  correct,  it  is  obvious  that  we  may 
meet  with  various  degrees  of  over-acti\nty  or  exhaustion  in  one 
or  other  of  these  essential  organs  as  the  result  of  any  general 
systemic  infection.  We  may  state  broadly,  that  after  any 
illness  in  childhood,  thyroid  extract  judiciously  administered 
acts  as  an  excellent  tonic.  It  improves  appetite  wonderfully, 
and  is  an  almost  unfailing  remedy  for  children  that  will  not 
take  their  food.  It  would  probablj'  have  saved  the  chubby 
Augustus  who  refused  to  take  his  soup,  and,  in  consequence, 
came  to  an  untimely  end.  It  often  corrects  constipation, 
and,  more  strangely  still,  checks  diarrhoea,  especially  the 
variety  known  as  lienteric, 

I  recently  came  across  an  under-sized  child  of  this  type, 
whose  bowels,  I  was  told,  acted  three  or  four  times  every  day, 
and  had  done  so  "  since  birth."  I  ordered  thyroid  tabloid  gr.  j 
twice  daily.  This  was  on  a  Saturday  night,  when  he  took 
one  tabloid.  On  Sunday,  he  had  two  tabloids,  and  the 
bowels  acted  four  times,  as  usual.  On  Monday,  they  only  acted 
once,  and  have  done  so  ever  since.  Treatment  has  been 
maintained,  and  the  child,  naturally,  is  very  much  better 
and  gaining  weight.  There  are  many  other  conditions  in 
which  thyroid  has  proved  useful  in  children's  diseases,  but 
it  is  impossible  to  enumerate  them  all.  It  is  worth  trying, 
but  will  not  necessarily  succeed,  in  nearly  all  chronic  skin 
affections.  Affections  of  the  cornea,  no  less  than  of  the  skin, 
will  often  do  well  on  thyroid.  Interstitial  keratitis  may 
speciall)'  be  mentioned ;  we  have  seen  ver}'  rapid  improve- 
ment in  a  case  of  this  complaint,  which  happened  to  be 
dependent  on  tuberculosis  and  not  on  syphilis. 

With  the  subject  of  tuberculosis  we  must  close.  Many 
children  suffer  from  various  minor  ailments,  or  are  commonly 
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called  "delicate,"  but  the  cause  of  this  slight  chronic  ill- 
health  is  not  very  obvious.  They  have  had  their  tonsils  and 
adenoids  removed,  but  this  operation  by  no  means  always 
produces  the  marvellous  results  usually  predicted.  They 
may  be  nervous,  or  suffer  from  night  terrors,  or  frequent 
"bilious"  attacks,  in  which  case  the  existence  of  the  appendix 
is  imperilled.  Appetite  is  capricious,  or,  although  they  eat 
well,  the)'  are  always  thin.  Asthma  is  another  burden  which 
may  have  to  be  borne.  Tubercle  is  probably  not  mentioned, 
but  the  mother  usually  gives  them  cod  liver  oil,  virol,  or  the 
latest  patent  medicinal  food,  surreptitiously,  whilst  the  doctor 
is  careful  to  order  fresh  air.  In  point  of  fact,  the  evidence 
of  tuberculosis  is  in  most  cases  not  sufficient  to  justify  the 
diagnosis.  To  such  cases  I  have  often  given  thyroid  in 
small  doses,  sometimes  with  considerable  temporary  benefit, 
but  manj'  cases  relapse  and  are  as  bad  as  ever  in  six  months 
or  a  year. 

Latterly,  I  have  treated  these  cases  with  tuberculin,  given 
by  the  intensive  method,  with  most  striking  success.  Although 
in  each  case  it  would  have  been  very  difficult  to  substantiate 
the  diagnosis,  the  wonderfully  rapid  improvement  clearly 
shows  that  what  was  the  real  cause  of  the  trouble.  For  the 
technique  to  be  employed  in  such  cases,  reference  may  be 
made  to  the  tuberculin  '■''  number  of  the  Prescriber,  published 
in  November  1913.  In  the  majority  of  cases,  no  difficulty 
arose  in  treatment.  But  one  or  two  were  very  sensitive  to 
tuberculin,  and  in  these  cases  the  interesting  point  was  that 
a  "reaction"  produced  vomiting,  and  sometimes  diarrhoea, 
with  abdominal  pains  and  tenderness,  as  well  as  pyiexia.  If 
tuberculin  artificially  introduced  can  give  rise  to  such  symp- 
toms, it  is  exceedingly  probable  that  sometimes  when  they 
occur  spontaneousl)'  they  are  due  to  excessive  auto-inoculation 
from  some  obscure  focus. 

The  almost  universal  reaction  to  tuberculin  tests  obtainable 
in  adults,  coupled  with  post-mortem  evidence,  amply  proves 
that,  practically,  we  all  become  infected  with  tuberculosis, 
against  which  the  more  fortunate,  and  luckily  too  the  majority 
of  us,  in  due  course  acquire  adequate  immunit)'.  This  early 
infection  with  tuberculosis  occurs  commonly  in  childhood,  and 
is  probably  one  of  the  most  common  causes  of  slight  chronic 
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ill-health.  The  acquisition  of  immunity  is  only  produced  by 
frequent  auto-inoculations,  a  process  involvincj  considerable 
disturbance  of  the  immunizing  apparatus,  amongst  which  must 
be  reckoned,  as  we  have  seen,  the  thyroid,  thymus,  and  lymph- 
atic glands,  the  haemopoietic  system  generally,  and  the  supra- 
renals.  It  is  obvious  that,  amongst  these  many  disturb- 
ances, conditions  must  often  arise  which  may  be  benefited 
by  such  a  process  as  thyroid  medication  ;  having  obtained 
a  successful  result,  we  are  naturally  inclined  to  attribute  the 
cause  to  thyroid  deficiency,  and  perhaps  lose  sight  of  the 
factor  that  disturbed  the  equilibrium  of  the  internal  secretions. 
In  short,  we  focus  our  attention  on  Nature's  efforts  at  repair 
instead  of  on  the  primary  disease,  which,  it  must  be  admitted, 
is  often  obscure. 
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HORMOXES   IX   RELATIOX  TO   DISEASES  OF 
THE  SKIX. 

By  J.  M.  H.  MACLEOD.  M.D.,  M.R.C.P. 

Physician  for  Diseases  of  the  Skin,  Charing  Crots  Hospital,  and  the  Victoria 

Hospital  for  Children;  Lecturer  on  Skin  Diseases,  London 

School  of  Tropical  Medicine. 

Ever  since  1893,  when  Dr.  Byrom  Bramwell  first  emploj-ed 
thyroid  feeding  in  psoriasis  and  certain  other  scaly  conditions, 
organo-therapy  has  attracted  moie  or  less  attention  in  relation 
to  cutaneous  diseases.  So  favourable  were  the  earlier  results 
from  it,  that  this  treatment  soon  achieved  a  fame  which  was 
subsequently  discovered  to  be  out  of  all  proportion  to  its  real 
merit ;  its  further  use  led  to  frequent  disappointments,  and, 
like  the  proverbial  rocket  stick,  it  came  down  from  being 
regarded  as  a  panacea  for  all  manner  of  scaly  dermatoses  to 
being  almost  entirely  neglected. 

Recently,  however,  owing  to  the  researches  on  the  physi- 
ology of  the  internal  secretions  and  the  better  understanding 
of  their  influence  and  importance,  a  new  interest  has  been 
aroused  in  organo-therapy  in  skin  diseases,  not  only  in  con- 
nection with  the  thyroid,  but  also  with  other  members  of  the 
chain  of  ductless  glands,  namely,  the  thymus,  suprarenal, 
pituitary,  and  genital  gland^.  In  this  contribution,  I  will  review- 
briefly  the  present  state  of  our  knowledge  with  regard  to  the 
relation  of  these  different  glands  to  the  skin  in  health  and 
disease. 

THYROID    GLAND. 

It  was  the  changes  which  occur  in  the  skin  in  myxoedema, 
and  the  dramatic  manner  in  which  they  sometimes  clear  up 
under  the  influence  of  thyroid  feeding,  which  suggested  the 
employment  of  this  remedy  in  the  treatment  of  certain 
cutaneous  disorders  in  which  the  skin  was  somewhat  similarly 
affected.  In  my.xcedema,  the  skin  presents  a  semi-translucent, 
yellowish   appearance,  is  swollen,   inelastic,   dry,    rough,  and 
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sometimes  scaly,  is  cold  to  the  touch,  and  does  not  readily 
flush  but  in  rare  instances  may  present  reddish  patches  over 
the  malar  prominences,  and  occasionally  there  may  be  more  or 
less  marked  pruritus. 

The  hair  of  the  scalp  may  become  scanty  or  more  rarely 
prematurely  grey,  and  there  is  not  infrequently  a  falling  of 
the  hair  from  the  eyebrows,  eyelashes,  axillaj,  and  pubes.  The 
nails  also  may  be  affected  and  show  signs  of  dystrophy.  There 
is  a  diminution  of  the  internal  secretion  of  the  thyroid,  due 
to  an  atroph}-  or  fibrous  degeneration  of  the  gland  ;  but  when 
thyroid  feeding  is  instituted  and  the  deficit  made  good,  a 
marked  improvement  in  the  condition  of  the  skin  usually 
supervenes,  in  which  it  loses  its  harshness,  exfoliates,  becomes 
smooth  and  sometimes  actually  moist,  the  pruritus  disappears, 
the  hair  grows,  and  the  condition  of  the  nails  may  show 
definite  improvement. 

Changes  in  the  skin  also  occur  in  exophthalmic  goitre,  in 
which  there  is  an  over-functioning  of  the  thyroid  from  the 
disease,  and  in  hyper-thyroidism  produced  artificially  by  an 
excessive  dosage  of  thyroid.  In  hyper-thyroidism,  the  skin, 
instead  of  being  dry,  harsh,  and  scaly,  is  moist  and  thin,  shows 
a  definite  tendency  to  flushing,  and  generally  presents  finely 
injected  patches  over  the  nose  and  prominent  parts  of  the 
cheeks.  Occasionally  associated  with  the  above  symptoms 
there  may  be  pruritus,  pigmentary  changes,  loss  of  the  hair 
and  dystrophy  of  the  nails. 

The  cutaneous  changes  met  with  in  hyper-  and  hypo- 
thyroidism have  been  taken  as  indications  for  the  employment 
of  thyroid  treatment  in  certain  affections  of  the  skin,  and  a 
considerable  number  of  cutaneous  diseases  have  thus  been 
treated  with  varying  success,  such  as  psoriasis,  ichthyosis, 
xerodermia,  chronic  eczema,  pruritus  of  undetermined  origin, 
persistent  urticaria,  lupus  vulgaris,  alopecia  areata,  pityriasis, 
rubra  pilaris,  lichen  planus,  and  seborrheic  dermatitis. 

Sufficient  attention  does  not  seem  to  have  been  paid  in  the 
past  to  the  selection  of  cases  suitable  for  thyroid  medication, 
and  many  of  the  doubtful  or  negative  results  which  have  been 
obtained  were  probably  due  to  the  remedy  having  been 
employed  in  cases  which  were  wholly  unsuitable  for  its  use. 
Since  the  cases  for  this  treatment  have  been  more  carefully 
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selected,  distinctly  better  results  have  been  obtained. 

It  will  be  advisable  to  refer  briefly  to  the  cutaneous 
affections  in  which  thyroid  medication  has  been  more  or  less 
successfully  employed. 


Up  to  the  present  time,  psoriasis  is  the  disease  which  has 
responded  most  favourably  to  thyroid  treatment,  and  a  con- 
siderable number  of  cases  are  now  on  record  in  which  an  attack 
of  psoriasis  has  been  cleared  up  completely  under  the  influence 
of  thyroid  apart  from  local  treatment,  or  in  which  thyroid  has 
been  found  to  be  a  valuable  adjunct  to  local  remedies.  I  do 
not  know  of  any  case,  however,  in  which  the  disease  can  be 
said  to  have  been  cured  completely  by  thyroid,  and  recurrences 
seem  as  liable  to  take  place  after  it  as  after  any  other  form 
of  treatment.  On  the  other  hand,  a  considerable  number  of 
cases  of  psoriasis  have  been  reported,  and  there  are  doubtless 
many  more  which  have  not  been  recorded,  in  which  the 
treatment  has  not  been  of  the  slightest  benefit  ;  it  would 
appear,  then,  that  thyroid  has  no  specific  action  on  psoriasis, 
but  that  there  must  be  some  individual  peculiarity  which 
causes  the  disease  in  certain  cases  to  respond  to  the  remedy. 

The  precise  conditions  which  render  a  case  suitable  for  this 
treatment  are  of  great  interest  and  importance,  but,  so  far, 
they  are  imperfectly  understood.  According  to  Sir  Malcolm 
Morris,  it  is  only  indicated  in  cases  in  which  the  skin  affection 
is  superadded  to  some  general  condition  or  disturbance  of  health 
on  which  the  thyroid  medication  exerts  a  beneficial  influence, 
and  he  advocates  its  employment  chiefly  when  the  skin  disease 
is  associated  with  adiposity,  chronic  rheumatism,  rickets,  or 
haemophilia. 

It  iias  been  found,  as  a  general  experience,  that  it  is  unsuit- 
able in  an  acute  outbreak  of  psoriasis,  that  it  does  not  abort 
the  attack,  but  ma}'  even  aggravate  it  at  first,  that  it  should 
not  be  given  until  the  eruption  is  fully  out,  and  that  the  cases 
most  benefited  from  its  use  are  chronic  cases  of  long  standing. 
It  should  be  avoided  when  there  is  irregularity  of  the  heart, 
or  kidney  disease.  In  certain  cases,  improvement  takes  place 
even  under  comparatively  small  doses  of  the  remedy,  while  in 
others  no  benefit  appears  to  be  derived  till  it  has  been  pushed 
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almost  to  the  limit  of  toleration,  or  even  till  more  or  less 
marked  symptoms  of  thyroidism  have  been  produced.  As  far 
as  I  am  aware,  there  are  no  definite  observations  on  record 
with  regard  to  the  actual  state  of  the  thyroid  in  psoriatics,  or 
of  the  percentage  of  cases  of  psoriasis  in  which  there  are  signs 
of  hypo-  or  hyper-thyroidism. 

XEROnERMIA    AND    ICHTHYOSIS. 

A  scaly  developmental  anomalj'  such  as  ichthyosis  suggests 
itself  as  a  suitable  cutaneous  disorder  for  thyroid  medication, 
and  the  remedy  has  been  employed  in  this  connection  with 
favourable  results  in  a  considerable  number  of  recorded  cases. 
The  precise  condition  of  the  thyroid  in  ichthyosis  has  not  been 
worked  out  definitely,  and  would  appear  from  reports  to  be 
inconstant  ;  but  clinical  examination  of  the  thyroid,  especially 
in  young  children,  is  almost  invariably  unsatisfactor)'-,  as  the 
gland  is  difficult  or  impossible  to  detect  by  palpation.  Win- 
field  described  a  case  of  ichthyosis  in  a  child  who  lived  two 
and  a  half  weeks,  at  the  autopsy  of  which  the  thyroid  body 
was  found  to  be  absent.  Colcott  Fo.x  reported  a  case  of 
ichth)-osis  in  a  child  of  16  monihs  of  age,  which  improved 
under  the  ingestion  of  thyroid  extract,  and  in  whom  he  was 
unable  to  detect  any  thyroid  gland.  On  the  other  hand,  Paul 
Rion  has  recorded  a  case  of  foetal  ichthyosis  in  which,  at  the 
autopsy,  the  thyroid  gland  was  apparently  healthy. 

Up  to  the  present  it  has  not  been  definitely  proved  that 
the  thyroid  functioning  is  constantly  defective  in  ichthyosis. 

It  must  be  remembered  too,  in  connection  with  the  thyroid, 
that  an  enlarged  gland  does  not  necessarily  mean  an  increased 
secretion  from  the  gland,  for  the  enlargement  may  be  due  not 
to  new  glandular  tissue  but  to  fibrous  tissue,  and  may  be 
associated  with  an  actual  diminution  of  thyroid  secretion. 

A  number  of  observers,  however,  have  found  that  definite 
benefit  followed  the  ingestion  of  thyroid  in  certain  cases  of 
xerodermia  and  mild  ichthyosis  in  children,  and  that  when 
thyroid  treatment  is  started  a  desquamation  takes  place,  which 
is  rapidly  followed  by  an  improvement,  the  skin  becoming 
smoother  and  assuming  a  more  healthy  appearance.  Unfor- 
tunately, the  improvement  usuallj'  ceases  when  the  thyroid 
treatment  is  discontinued,  and  a  relapse  is  liable  to  take  place. 
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and  I  am  not  aware  of  any  permanent  cure  having  been 
effected  by  it.  Still  the  treatment  is  of  value  in  cases  of 
chronic  eczema  on  a  basis  of  xerodermia  ;  these  cases  are  not 
uncommon  and  are  singularly  resistant  to  treatment,  but  when 
thyroid  is  prescribed  a  general  improvement  takes  place  in  the 
state  of  the  skin,  so  that  it  reacts  more  favourably  to  local 
remedies. 

In  two  cases  of  Ichthyosis  foUicularis  with  baldness  of  the 
scalp  and  eyebrows  in  two  boys,  aged  respectively  lo  and  13 
years,  which  were  under  my  observation  at  Charing  Cross 
Hospital,  thyroid  extract  li  grains  was  given  daily  ior  200 
days  with  absolutely  no  benefit.  It  is  doubtful  if  these  cases 
belonged  to  the  same  category  as  ordinary  ichthyosis,  although 
they  appeared  to  be  of  congenital  origin. 

In  this  connection,  reference  may  also  be  made  to  Darier's 
disease  (Psorospermosis  foUicularis  vegetans),  which  is  a 
peculiar  dystrophy  of  the  skin  affecting  chiefly  the  pilose- 
baceous  follicles,  and  may  occur  in  several  members  of  a 
family.  Darier  himself  suggested  that  this  affection  was 
possibly  due  to  a  functional  insufficiency  of  the  thyroid,  but 
benefit  has  not  so  far  followed  the  employment  of  the  remedy 
in  it. 

ECZEMA. 

Thyroid  treatment  has  been  tried  in  a  certain  number 
of  cases  of  chronic  eczema,  and  in  a  few  of  them  definite  bene- 
fit or  a  complete  cure  has  been  claimed  from  the  use  of  the 
remedy.  The  majority  of  successful  cases  have  been  those  in 
which  there  was  some  evidence  suggestive  of  defective  thy- 
roid functioning,  such  as  obesity  or  rheumatoid  arthritis.  Good 
results  from  its  use  have  been  recorded  as  well  in  one  or  two 
instances  in  in.'"antiie  eczema  in  fat  babies.  The  only  cases  of 
eczema,  in  which  I  have  seen  distinct  improvement  following 
the  ingestion  of  thyroid,  have  been  when  the  condition  was 
superimposed  on  a  basis  of  mild  ichthyosis. 

SCLERODERMIA. 

From  time  to  lime,  cases  have  been  recorded  in  which 
sclerodermia  appeared  to  have  been  benefited  by  thyroid  treat- 
ment. Its  use  in  this  affection  was  suggested  by  the  superficial 
resemblance  of  sclerodermia  to  the  inelastic,  swollen  skin   in 
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myxoedema.  The  general  experience  with  regard  to  the 
empluynient  of  thyroid  in  this  connection,  however,  has  been 
unfavourable.  Bramwell,  in  a  recent  communication  on  diffuse 
scleroderm.ia,  found  that  the  thyroid  was  atrophied  in  one  of 
his  cases,  but  that  in  two  cases  in  which  thyroid  was  prescribed 
no  benefit  was  derived,  nor  did  there  seem  to  be  any  evidence 
that  sclerodermia  was  a  nutritional  disturbance  in  any  way 
comparable  to  myxoedema. 

KELOIDS. 

Thyroid  ingestion  has  also  been  tried  in  the  treatment  of 
keloids,  and  improvement  has  been  reported  from  it,  both  in 
the  amelioration  of  itching  and  in  the  actual  softening  and 
involution  of  the  lesion  ;  but  such  good  results  have  been 
exceptional. 

JUVENILE    WAKTS. 

Cases  are  on  record  in  which  multiple  warts  in  children  have 
cleared  up  under  the  influence  of  thyroid  medication.  The 
subject  of  these  warts  is  particularly  interesting.  They  always 
have  a  tendency  to  disappear  at  puberty,  at  which  time  some- 
thing happens  to  the  skin  rendering  it  an  unsuitable  soil 
for  the  growth  of  certain  vegetable  organisms,  such  as  the 
microsporon  fungus  ot  ringworm  and  the  still  unknown  virus 
which  is  responsible  for  these  infective  warts,  and  it  is  not 
inconceivable  that  the  thymus  secretion  may  be  a  factor  which 
renders  the  skin  susceptible  and  possibly  the  prescribing  of 
thyroid  may  neutralize  its  influence.  They  occasionally 
disappear  mysteriously  when  alkalies,  such  as  lime  water  or 
magnesia,  are  prescribed,  consequently  it  is  not  to  be  wondered 
at  that  the  far  more  profound  influence  of  thyroid  ingestion 
sometimes  causes  their  involution,  but  the  remedy  is  by  no 
means  constant  in  its  action,  and  many  cases  are  not  influenced 
by  it. 

TUBERCULOSIS    CUTIS. 

A  number  of  writers,  such  as  Bramwell,  Radcliffe-Crocker, 
Pearce  Gould,  Pringle,  and  others,  have  reported  favourably 
of  the  use  of  thyroid  extract  in  tuberculosis  of  the  skin  and 
chiefly  in  Lupus  vulgaris.  Bramwell  has  recorded  two  cases 
of  Lupus,  in  which  a  remarkable  improvement  occurred  from 
thyroid  extract,  and  he  regarded  the  treatment  as  more  effective 
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than  any  other  form  of  internal  medication,  although  a  complete 
cure  was  not  obtained.  It  has  been  found  that  ulcerated  cases 
especially  respond  favourably  to  the  remedy,  the  ulcers  tending 
to  heal  under  its  influence,  and  that  the  most  suitable  cases 
for  its  use  are  those  that  are  acute  and  actively  spreading, 
while  little  benefit  may  be  expected  in  cases  which  are  in  the 
quiescent  stage.  On  the  other  hand,  certain  observers  state 
that  thyroid  may  be  harmful  in  tuberculous  patients,  and  may 
even  aggravate  tuberculous  lesions. 

My  own  experience  in  this  connection  has  been  disap- 
pointing, and  I  have  not  seen  sufficient  benefit  from  the  use 
of  thyroid  in  tuberculosis  cutis  to  warrant  its  employment, 
except  in  cases  in  which  there  is  some  evidence  of  thyroid 
insufficiency. 

Thyroid  treatment  has  been  employed  as  well  in  an  experi- 
mental fashion  in  a  number  of  other  skin  diseases,  and  isolated 
cases  are  on  record  in  which  benefit  has  been  derived  from  its 
use  in  acne  vulgaris,  rosacea,  leukodermia,  seborrhoeic  dermatitis, 
rhinophyma,  and  acanthosis  nigricans ;  but  as  the  failures  are 
rarely  mentioned,  too  much  reliance  must  not  be  placed  on 
the  few  isolated  successes.  Where  benefit  has  been  derived 
in  the  above  affections,  it  has  been  most  probably  owing  to 
their  occurrence  in  an  individual  in  whom  the  thyroid  function 
was  defective. 

INFLUENCE  OP  THE  TUVROID  GLAND  ON  THE  EPIDERMAL  APPENDAGES. 

Hair.— One  of  the  most  characteristic  symptoms  of  myx- 
oedema  is  a  defluvium  of  the  hair,  which  is  liable  to  become 
scanty  on  the  scalp,  axillae,  pubes,  eyebrows,  and  eyelashes. 
Another  less  frequent  affection  of  the  hair  in  the  same  disease 
is  premature  greyness.  In  such  cases,  the  administration  of 
thyroid  results  in  an  improvement  in  the  hair's  growth  and 
possibly  in  a  restoration  of  the  pigment.  Cases  are  on  record 
in  which  alopecia  has  been  benefited  by  thyroid  feeding,  and 
a  growth  of  hair  has  taken  place.  Eddowes  recorded  a  case 
of  generalized  alopecia  associated  with  leukodermia  in  a  young 
man  in  whom  the  thyroid  was  absent,  and  in  whom  improve- 
ment occurred  after  thyroid  extract  was  prescribed.  It  has 
been  tried  from  time  to  time  in  Alopecia  areata  but  with 
doubtful  success  though  probably  it  would  be  distinctly  bene- 
ficial  were    the    Alopecia    areata    associated    with    defective 
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thyroid  function. 

Nails. — Dystrophy  of  the  nails,  in  which  they  become 
opaque,  ridged,  irregular,  frayed  at  the  edges,  and  brittle,  has 
been  reported  in  connection  with  thyroid  disease,  both  in 
myxcedema  and  Graves's  disease.  There  is  nothing  charac- 
teristic, however,  in  the  appearance  of  the  nails  to  suggest 
that  the  cause  is  defective  functioning  of  the  thyroid  or  an 
increase  of  its  internal  secretion,  and  the  changes  which 
occur  are  similar  to  those  met  with  in  connection  with  any 
general  disorder  which  interferes  with  the  nutrition  and  growth 
at  the  nail  matrix.  Where  the  dystrophy  occurs  in  associa- 
tion with  myxoedema,  improvement  under  thyroid  treatment 
may  reasonably  be  expected. 

DOSAGE    OF    THYROID. 

In  the  treatment  of  cutaneous  diseases,  thyroid  is  generally 
prescribed  in  the  form  of  the  extract.  It  is  well  to  begin 
with  small  doses  so  as  to  accustom  the  system  to  the  remedy 
before  pushing  it,  and  to  be  able  to  detect  any  idiosyncrasy 
towards  it.  As  a  rule,  just  as  good  results  may  be  obtained 
by  comparatively  small  doses  over  a  prolonged  period  as  by 
pushing  it  to  the  limit  of  toleration.  In  certain  cases,  how- 
ever, no  benefit  seems  to  follow  small  doses,  and  it  is  only 
when  comparatively  large  quantities  have  been  prescribed  and 
the  patient  is  becoming  obviously  under  its  influence  and 
shows  signs  of  tachycardia,  tremors,  thirst,  vomiting,  diarrhoea, 
or  other  symptoms  of  thyroidism,  that  the  skin  lesions  tend 
to  improve. 

Infants  and  young  children  tolerate  the  remedy  well.  In 
infants,  the  dose  should  be  one  half  increased  to  one  grain 
per  diem  ;  young  children  of  between  four  and  fourteen  years 
may  begin  with  one  grain  a  day,  increasing  to  two  and  a  half; 
and  for  adults  the  dose  ranges  from  two  and  a  half  to  ten 
grains  per  diem.  During  the  time  that  the  patient  is  under 
thyroid  treatment,  he  should  be  watched  carefully  and  the 
remedy  must  be  stopped  if  any  marked  signs  of  thyroidism 
supervene. 

SUPRARENAL  BODY. 

The  chief  influence  of  the  suprarenals  on  the  skin,  as 
known  at  present,  is  in  connection  with  pigmentation.      In 
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Addison's  disease,  in  which  the  suprarenal  secretion  is  defective, 
there  is  a  marked  increase  of  pigmentation,  occurring  chiefly 
in  situations  normally  pigmented,  such  as  the  face,  neck,  arms, 
hands,  nipples,  axillae,  anus,  and  genitalia,  which  spreads  later 
to  unpigmented  parts,  such  as  the  abdomen  and  legs,  and 
finally  affecting  the  mucous  membranes  of  the  cheeks,  lips, 
gums,  and  conjunctivas. 

Although  various  theories  have  been  advanced  to  explain 
the  connection  between  the  diseased  suprarenals  and  the  in- 
creased pigmentation,  no  satisfactory  explanation  has  yet  been 
forthcoming.  Suprarenal  experiments  have  been  carried  out 
in  animals,  with  the  object  of  trying  to  produce  pigment  in 
them  by  interfering  with  the  suprarenal  function,  but  these 
have,  so  far,  given  negative  results.  It  is  generally  recog- 
nized that  the  pigment  in  Addison's  disease  consists  of  melanin 
situated  in  the  deeper  cells  of  the  epidermis.  It  has  been 
suggested  that  the  melanin  is  autochthonously  produced  by  the 
epidermal  cells,  and  that  the  suprarenal  secretion  in  some  way 
controls  its  formation,  by  an  increase  in  the  output  of 
the  pigment-producing  cells  when  the  action  of  the  suprarenal 
secretion  is  removed.  Another  view  has  been  advanced  by 
Halle  and  Frankel,  and  supported  by  Adami,  to  the  effect  that 
tyrosin  is  the  matrix  of  adrenalin,  and  that  when  the  supra- 
renals are  diseased  tyrosin  is  unable  to  form  adrenalin,  but 
accumulates  in  the  skin  and  elsewhere,  being  converted  by 
the  action  of  oxydases  into  a  black  pigment. 

The  suprarenals  would  appear  also  to  exert  an  influence 
on  the  growth  of  the  hair,  for  in  one  or  two  instances 
hypertrophy  of  these  glands  has  been  associated  with  early 
sexual  development  and  growth  of  hair  in  the  axillae  and 
pubes.  An  example  of  this  is  recorded  by  Bulloch  and 
Sequeira  in  a  young  girl  who  became  sexually  mature  at 
eleven  years  old  and  who  died  from  a  malignant  hyper- 
nephroma. On  the  other  hand,  disappearance  of  the  pubic 
hair  and  non-development  of  the  genital  organs  have  occurred 
in  connection  with  defective  suprarenals. 

The  only  cutaneous  disease,  in  which  suprarenal  medication 
has,  so  far  as  I  am  aware,  been  employed  with  reported 
benefit,  is  rosacea.  Good  results  have  been  obtained 
from  the  employment  of  adrenalin,  in  the  form  of  adrenalin 
chloride    i    in    1,000,  in  five  minim   doses,  three   times   daily 
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half-an-hour  before  food,  and  persisted  in  for  several  months. 
(Rothniann). 

PITUITARY   GLAND. 

The  relation  of  the  pituitary  gland  to  the  skin  is  not  yet 
understood,  though  its  function  has  been  found  to  be  linked 
up  closely  with  that  of  the  thyroid,  and  it  has  been  observed 
that  hypertrophy  of  the  pituitary  follows  suppression  of  the 
thyroid.  It  has  been  observed  that  in  acromegaly,  in  which 
there  is  hyper-pituitarism,  there  is  an  increased  secretion  of 
the  cutaneous  glands,  so  that  the  skin  becomes  moist  and 
greasy,  and  shows  a  tendency  to  hyper-trichosis,  while, 
according  to  Gushing,  in  hypo-pituitarism  the  skin  is  smooth 
and  free  from  moisture. 

I  have  not  so  far  seen  any  account  of  the  employment  of 
pituitary  extract  in  ichthyosis,  but  it  is  probabh-  worthy  of 
a  trial  to  stimulate  the  cutaneous  glands,  if  they  are  still 
present,  and  so  counteract  the  excessive  dryness  of  the  skin. 
In  any  but  the  mildest  cases  of  ichthyosis,  this  would  be 
useless,  for  there  is  both  an  anhydrosis  and  an  asteatosis, 
owing  to  an  atrophy  of  the  sebaceous  glands  and  changes 
in  the  sweat  coils  which  interfere  with  their  functioning. 

THYMUS   GLAND. 

So  far  no  definite  relationship  has  been  established  between 
cutaneous  disorders  and  absence  or  disease  of  the  thymus 
gland.  It  is  worthy  of  note,  however,  that  the  thymus  as  a 
rule  becomes  functionless  about  puberty,  and  that  at  this 
time  there  is  an  increased  growth  of  hair,  a  tendency  to  the 
development  of  acne  vulgaris,  the  scalp  becomes  an  unsuit- 
able soil  for  the  growth  of  the  microsporon  fungus  of  ringworm, 
and  juvenile  warts  tend  to  disappear  spontaneously.  It  has 
been  suggested  that  it  is  the  thymic  secretion  which  renders 
the  skin  susceptible  to  the  ringworm  fungus,  and  inhibits  the 
sexual  development  with  its  associated  hair  growth,  and  that 
possibly  thymus  extract  might  have  some  influence  in  reducing 
the  tendency  to  comedones,  and  be  of  benefit  in  acne 
vulgaris. 

OVARIES   AND  TESTICLES. 

It  is  not  improbable  that  the  hormones  secreted  by  the 
ovaries  and  testicles   may    exert   an    influence    on   the   skin, 
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especially  with  regard  to  the  hair  growth.  With  the 
development  of  the  sexual  organs,  there  is  a  marked  growth 
of  hair,  but  as  the  sexual  development  increases  it  is  not 
infrequently  associated  with  premature  baldness  in  men, 
while,  according  to  Sabouraud,  eunuchs  are  rarely  if  ever 
bald.  In  women,  the  cessation  of  the  sexual  function  at  the 
menopause  may  correspond  to  an  excessive  hair  growth 
on  the  face,  and  about  the  same  time  certain  cutaneous 
diseases  of  supposed  nervous  origin,  such  as  lichen  planus, 
flushing,  or  attacks  of  pruritus,  are  liable  to  supervene,  and 
more  rarely  dermatitis  herpetiformis,  attacks  of  psoriasis,  or 
outbreaks  of  eczema  in  an  individual  subject  to  them.  The 
possibility  of  benefiting  such  coiiditions  by  organo-therapy 
is  worthy  of  consideration  and  experiment. 

The  whole  subject  of  the  relation  of  the  internal  secre- 
tions to  the  skin  is  one  of  profound  interest,  and  opens  up 
possibilities  with  regard  to  the  ajtiology  of  certain  cutaneous 
affections,  the  cause  of  which  is  at  present  obscure.  It  is 
not  improbable  that,  in  the  near  future,  organo-therapy  may 
come  to  play  a  much  more  important  part  in  the  treatment 
of  these  diseases  than  it  has  done  in  the  past. 
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INTERNAL    SECRETIONS   AND   THE    PSYCHOSES. 

By  THEO.  B.  HYSLOP,  M.D.,  F.R.S.E. 

Latt  Senior  Physician,  Bethlem  Royal  Hospital  and  Lecturer  on  \[ental 
Diseases,  St.  Mary's  Hospital. 

The  role  of  the  internal  secretions  in  their  causal,  coin- 
cidental, and  sequential  relationships  to  mental  disorders 
has  already  received  a  considerable  amount  of  attention.  In 
connection  with  the  thyroid,  the  parathyroids,  the  epithelial 
layer  of  the  suprarenals,  the  glandular  portion  of  the  hypo- 
physis cerebri  (pituitary  gland),  and  the  inter-tubular  cell- 
agglomerations  of  the  pancreas,  much  has  been  written  and 
many  clinical  plienomena  noted.  With  regard  to  the  positive 
excrementitial  glandular  secretions  (the  production  of  hormones) 
much  evidence  has  accumulated  ;  so  also  with  regard  to  the 
negative  secretions  which  are  concerned  with  the  neutratiza- 
tion  of  materials  circulating  in  the  blood  we  now  possess  data 
of  great  interest.  It  must  be  confessed,  however,  that  with 
regard  to  the  excrementitial  secretions  and  the  role  they 
play  in  the  bodily  economy  when  they  are  but  imperfectly 
excreted  there  is  still  scope  for  much  investigation  and  further 
elaboration.  Particularly  so  is  this  the  case  in  connection  with 
the  functions  of  the  genital  glands  in  the  production  of  semen 
and  in  the  release  of  ova. 

In  considering  the  functions  of  the  internal  secretions,  it 
would  appear  to  be  important  to  recognize  that  in  order  that 
the  functions  of  the  bodily  mechanism  may  be  adequately 
maintained,  the  balance  of  the  internal  secretions  should  also 
be  adequate  and  unimpaired ;  that  is  to  say,  each  of  the 
several  secretions  should  be  regarded  from  the  point  of  view 
of  its  adequacy,  either  in  its  normal  or  in  its  diminished  or 
increased  (compensatory)  proportionate  relationships  to  the 
other  internal  secretions.  Thus,  were  we  warranted  in 
assuming  the  existence  of  a  quartet  or  quintet  of  hormones 
interdependent  upon  each  other  for  bodily  harmony,  it  would 
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not  be  in  itself  sufficient  to  establish  the  facts  of  the  existence 
of  a  diminution  or  excess  of  this  or  that  secretion  unless  we 
also  sought  to  determine  the  effect  of  such  diminution  or 
excess  upon  the  relative  amounts  of  the  other  internal 
secretions  called  forth  or  necessitated  thereby. 

In  connection  with  the  excrementitial  secretions  and  the 
possibility  of  their  retention  in  the  bodily  economy,  many 
important  and  difficult  considerations  arise  and  the  study  of 
the  role  of  the  genital  glands  presents  difficulties  which  require 
a  vast  amount  of  careful  investigation  for  their  elucidation. 

In  approaching  this  subject  of  the  interrelationships  of  the 
various  hormones,  it  would  appear  advisable,  therefore,  to  do  so 
on  a  similar  principle  to  the  Jacksonian  with  regard  to  con- 
vulsions and  to  recognize  that  not  only  may  there  exist  a 
functional  increase  or  diminution  of  one  type  of  hormones,  but 
also  a  relative  or  compensatory  increase  or  diminution  of  the 
secretion  of  one  or  several  of  the  undamaged  remainder.  That 
this  mutual  interdependence  does  exist  in  very  complex  modes 
is  evidenced  in  many  wa)'s  in  connection  with  the  recre- 
mentilial  secretions,  and  there  are  many  data  which  suggest 
that  diminution  or  excess  in  the  production  of  the  secretions 
of  the  genital  glands  attended  by  their  undue  retention  or 
excretion  may  also  alTect  the  balance  of  the  recrementitial 
secretions.  It  is  obvious  that  it  is  not  yet  possible  to  make  a 
sharp  division  between  the  two  categories  of  glands  ;  but  it  is 
warrantable  to  assume  that  a  lesion  of  any  important  gland 
makes  itself  felt  throughout  the  whole  of  the  chemical  inter- 
change of  the  body  and  that  a  state  of  endogenous  or  auto- 
intoxication may  be  induced  thereby. 

That  the  nervous  system  is  becoming  more  prone  to  suffer 
from  defects  in  the  internal  secretory  mechanism  as  the  stress 
of  civilization  increases,  is  a  fact  which  is  becoming  more  and 
more  manifest.  Just  as  the  more  highly  evolved  nervous 
structures  coincidental  to  a  higher  civilization  have  become 
more  highly  evolved  and  less  stable,  and  therefore  more  liable 
to  suffer  from  the  effects  of  toxins  from  without,  so  also  do 
they  tend  to  be  more  readily  disturbed  by  auto-toxins 
engendered  from  within,  and  even  by  comparatively  slight 
variations  in  the  balance  between  the  various  hormones.  This 
is  exemplified  over  and  over  again  in  connection  with  recurring 
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and  alternating  psychoses,  and  much  evidence  goes  to  show 
that  their  periodicity  is  due  to  rhythmical  variations  in  the 
production  and  elimination  of  the  various  secretions. 

Thyro-parathyroid  Affections. — The  thyroid  and  the  para- 
thyroid apparatuses  have  received  much  attention  by  psychia- 
trists, but,  pending  more  satisfactory  agreement  as  to  the 
mode  of  action  and  the  difference  between  the  function  of  the 
thyroid  and  the  parathyroids,  there  is  yet  much  investigation 
to  be  carried  out.  The  trophic  functions  of  the  thyroid  and 
the  anti-toxic  functions  claimed  for  the  parathyroid  secretions, 
although  closely  allied,  are  nevertheless  regarded  by  some  as 
specifically  distinct.  Whether  this  claim  is  warranted,  or  that 
the  chemical  trophic  action  of  the  one  is  nothing  more  than  an 
anti-toxic  action  neutralizing  some  poisons  of  less  virulence 
than  are  neutralized  by  the  more  specifically  antitoxic  role  of 
the  other  is  yet  a  matter  for  elucidation.  That  both  these 
secretions  are  necessary  for  the  adequate  elimination  of  nitro- 
genous products  of  metabolism  by  the  kidneys  has  been  proved 
by  the  researches  of  Coronedi,  and  perversions  of  the  thyro- 
parathyroid  apparatus  are  apt  to  be  followed  by  renal  insuffi- 
ciency and  disease. 

Functional  insufiiciency  of  the  thyroid  gland  is  followed  by 
the  morbid  syndrome,  endemic  cretinism.  It  is  well  known 
that  similar  groups  of  mental,  and  sometimes  physical, 
symptoms  follow  insufficiency  of  thyroid  activity.  In  sporadic 
cretinism,  in  which  the  thyroid  is  injured  or  destroyed  in 
earliest  infancy,  the  effects  may  be  even  more  marked. 
Besides  the  torpor  and  myxoedema,  there  may  be  an  arrest  of 
the  development  of  both  body  and  mind,  which  can,  however, 
if  taken  at  a  sufificientl)'  early  period,  be  modified  or  even 
rapidly  overcome  by  the  administration  by  the  mouth  of  either 
fresh  or  dried  thyroid.  The  causes  of  the  changes  in  the 
thyroid  are  as  yet  insufficiently  known. 

The  somatic  evidences  of  cretinism  are  well  known  and 
are  dealt  with  elsewhere.  The  psychical  evidences  may  be 
characterized  as  a  mass  of  defects,  but  there  are  certain 
features  which  differentiate  the  condition  from  other  types  of 
arrest.  As  in  other  forms  of  athyroidism,  torpor  and  slowness 
of  mental  reaction  are  characteristic.  Psychical  development 
is    arrested,   although   there   is   some   degree  of   intelligence. 
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The  emotional  faculties  are  dull  and  but  seldom  are  there 
any  true  perversions  of  the  emotions  or  impulsive  tendencies. 
It  is  customar}'  to  distinguish  three  classes — cretins,  semi- 
cretins,  and  cretinoids.  True  cretins  are  usually  idiots.  The 
other  types  are  mentally  deficient  or  simple-minded.  In 
the  more  severe  cases  speech  is  imperfect,  and  although 
bodily  development  is  capable  of  improvement  under  treat- 
ment, the  same  cannot  always  be  said  of  the  mind.  If  the 
cretinism  be  less  severe,  the  individuals  may  sometimes  be 
educated  so  as  to  fulfil  certain  social  necessities.  Emotion- 
ally, although  usually  placid  and  unmoved,  they  may  evince 
evidences  of  fear,  affection,  etc.  Volition  is  imperfect  and 
delayed  owing  to  lack  of  initiative  and  difficulty  of  acting 
with  energ)-.  The  sense  of  sight,  and  even  the  colour  sense, 
is  usually  normal.  Hearing,  however,  is  frequently  very  de- 
fective, as  are  also  the  senses  of  smell,  touch,  and  muscular 
movement. 

Myxasdema. — In  the  myxcedema  of  adults  which  follows 
grave  lesions  of  the  thyroid  either  from  disease  or  resection, 
there  is  a  characteristic  mental  torpor.  Accordmg  to  Brissaud, 
there  is  a  fundamental  difference  between  myxcedema  and 
infantilism  (due  to  a  thyroid  lesion)  and  psychical  arrest 
and  idiocy  (dependent  on  a  lesion  of  the  parathyroid). 
Tatizi  recognizes  a  considerable  variety  of  intermediate  forms 
between  the  myxcedematous  infantilism  of  Brissaud  and  the 
more  severe  degree  of  sporadic  cretinism,  and,  excluding  the 
cases  in  which  the  parathyroids  are  present  and  uninjured, 
there  exist  extreme  degrees  of  dwarfing,  infantilism  and  brady- 
trophism  which  are  never  unaccompanied  by  psychical 
disturbances.  There  is  always  a  slight  degree  of  psychical 
infantilism,  and  the  apathy,  sluggishness,  and  excessive 
seriousness  of  character  bear  witness,  if  not  directly  to 
athyroidism,  at  least  to  the  brady-trophism  which  is  the 
result  of  athyroidism. 

In  addition  to  the  physical  characteristics  of  myxcedema, 
the  mental  symptoms  are  gentleness,  placidity,  indifference, 
and  only  occasional  ruffling  of  the  temper.  There  is  slowness 
of  thought  and  action.  Sometimes  there  is  excessive  somno- 
lence, especially  in  the  daytime  (Savage).  Hallucinations 
and    delusions    are     frequent.      When     insanity    occurs    the 
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symptoms  are  usually  subacute  and  may  be  those  of  mania, 
melancholia  or  dementia.  Memory  is  usually  impaired. 
Insanity  with  myxoedema  occurs  chiefly  in  middle-aged 
women  and  not  infrequently  their  delusions  are  connected 
with  the  sense  of  disfigurement  due  to  the  disease.  In  most 
instances  known  to  the  writer  the  condition  has  yielded  readily 
to  appropriate  treatment  by  thyroid  extract. 

Exophthalmic  Goitre  due  to  hyper-  or  dys-function  of  the 
thyroid  gland  is  not  infrequently  associated  with  insanity,  which 
may  range  from  simple  melancholia  to  acute  mania.  The  most 
recent  investigations  show  that  even  if  there  is  hyperacti\nty  of 
the  thyroid,  there  is  in  all  probability  also  a  lesion  and  a 
functional  insufticiency  of  the  parathyroids.  Tanzi  refers  to  a 
characteristic  and  constant  psychical  syndrome  consisting  in 
excitement,  restlessness,  anxiety,  loss  of  memory,  and  indeci- 
sion of  will.  To  these  he  also  adds  doubts  of  an  obsessive 
nature,  preoccupations,  irresolution,  incapability  of  mental 
work,  irritability,  diffidence,  omens,  and  timidity.  Sometimes 
such  patients  suddenly  lose  power  over  their  muscles,  and  fall 
to  the  ground  {ejfrondrement  des  jambes),  or  allow  objects  which 
they  hold  in  their  hands  to  slip  through  them.  The  prognosis 
is  largely  dependent  on  that  for  the  exophthalmic  goitre.  The 
treatment  is  mainly  that  for  the  exophthalmic  goitre.  The 
writer  has  obtained  fairly  good  results  by  the  aid  of  careful 
massage  of  the  regions  surrounding  the  thyroid,  performed  with 
a  view  to  facilitating  the  lymphatic  and  venous  flow  from  the 
gland.  Savage  has  noted  in  these  cases  the  tendency  to  period- 
icity, there  being  alternations  between  disorder  and  health, 
and  between  excitement  and  depression.  General  paralysis  in 
association  with  exophthalmic  goitre  has  also  been  noted  in 
connection  with  parathyroid  functional  insufficiency,  we  have 
to  note  the  occurrence  of  paralysis  agitans,  tetany,  myoclonic 
epilepsy  and  mytonia,  whilst  with  hyper-  or  dys-  function 
myasthenia  pseudo-paralytica  and  mytonia  periodica  occur. 

Suprarenal  Capsules— Of  late  the  subject  of  suprarenal 
glandular  efficiency  has  assumed  some  importance  in  psychiatry. 
The  effects  of  variations  in  internal  secretion  of  adrenalin  in 
the  production  of  arterio-sclerosis  and  arterial  hypertension 
must  of  necessity  have  considerable  bearing  on  the  various 
problems  of  the  brain  and  mind.     Suprarenal  insufficiency  is 
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apt  to  be  attended  bj'  lassitude,  fatigue,  and  possibly  also  by 
increased  toxicity  of  the  viscera  and  of  the  urine.  It  is  also 
assumed  from  the  findings  of  Strehl,  Weiss,  Soddu,  Charrin 
and  Langlois  that  the  suprarenals  help  to  render  innocuous 
certain  toxic  products  of  metabolism.  That  suppression  of 
the  suprarenal  function  is  followed  by  nervous  and  mental 
troubles  is  evidenced  by  many  observers.  Weigert,  Lomer 
and  Zander  refer  to  hypoplasia  of  the  suprarenals  as  of 
frequent  occurrence  in  certain  disturbances  in  the  embryo- 
logical  development  of  the  brain,  more  especially  in  anen- 
cephaly  and  hemicephaly.  Zander  refers  to  a  reduction  in  the 
size  of  the  suprarenals  in  cases  where,  at  a  certain  stage  of 
embryonic  development,  the  anterior  portions  of  the  cerebral 
hemispheres  have  perished.  Czermy  found  in  five  cases  of 
congenital  hydrocephalus  complete  absence  of  the  medullary 
substance  of  the  suprarenals,  the  cortex  remaining  intact. 
That  the  suprarenal  system  will  come  into  greater  prominence 
in  the  consideration  of  various  nervous  disorders  is  probable, 
and  there  are  already  indications  that  not  only  is  the 
sympathetic  nervous  system  in  close  co-operation  with  the 
suprarenal  system,  but  also  that  the  co-operation  may  have 
some  bearing  on  the  production  of  the  various  endo-cellular 
hydrotic  phenomena  so  characteristic  throughout  a  wide  range 
of  nervous  phenomena  extending  from  occupation  spasms  and 
choreas  to  epilepsy  and  hydrocephalus. 

The  Pituitary  Gland. — The  hypophysis  cerebri  has  been 
regarded  as  an  internal  secretory  organ  from  earliest  times,  and 
the  relationships  of  its  functional  variations  to  developmental 
and  epileptic  states  have  been  the  subject  of  some  speculation 
b)'  Wenzel,  Brown-Sequard,  Marie  and  others.  Much  interest 
has  centred  round  the  question  as  to  whether  the  nervous 
portion  of  the  hypophysis  contains  nerve  cells.  True  nerve 
cells  and  nerve  fibres  are  said  to  occur  (Krause,  Berkley, 
Ramon  y  Cajal).  Other  observers  (Kolliker,  Caselli  and  others) 
believe  that  the  cell  elements  are  glial  and  ependymal  rather 
than  truly  nervous. 

The  colloid  secretion,  and  its  role  in  the  bodily  economy, 
is  still  a  matter  for  investigation,  and  the  views  concerning  the 
results  of  hypophysectomy  are  so  contradictory  that  it  is  as  yet 
too  early  to  formulate  conclusions.     Similarly,  with  regard  to 
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the  hypertensive  action  of  pituitary  extract  further  elucidation 
is  needed. 

The  somatic  symptoms  of  acromegaly  are  generally  accom- 
panied by  lassitude,  muscular  pain,  progressive  apathy  and 
morbid  somnolence.  The  sexual  functions  usually  diminish  in 
activity.  When  there  are  symptoms  such  as  headache, 
giddiness,  vomiting,  failing  intelligence  and  somnolence  there 
may  be  an  actual  cerebral  tumour  present.  That  there  are 
many  important  relationships  between  the  sexual  glands  and 
the  hypophysis  has  been  demonstrated  by  Taunois  and  Mulon, 
and  Thaon  in  connection  with  pregnancy  and  lactation  ;  by 
Fichera,  in  relation  to  the  ovary  ;  and  by  Rossle,  with  regard 
to  the  testicles,  ovaries,  and  the  uterus. 

That  there  are  many  complex  relationships  between  the 
sexual  secretory  functions  and  hypophysal  obesity  (dystrophia 
adiposogenitalis  or  Froelich's  syndrome)  there  can  be  no  doubt, 
and  we  may  look  to  the  future  for  many  interesting  revelations 
as  to  the  role  of  the  interactions  of  these  internal  secretions  in 
the  production  of  dementia  praecox,  and  other  developmental 
morbid  mental  states. 
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THYROID    INSUFFICIENCY    IN    GENERAL 
PRACTICE. 

Bv  J.  PARLANE  GRANGER,  F.R.C.S. 

[With  Plates  XXXV-XXXVIII.] 

In  the  address  on  Medicine,  dehvered  at  the  8ist  Annual 
Meeting  of  the  British  Medical  Association,  Professor  George 
Murray  drew  attention  to  one  of  his  cases  in  which  en- 
largement and  induration  of  the  thyroid  gland  were  arrested 
before  the  onset  of  complete  functional  inactivit)'.  He  then 
proceeded  :  "  It  is  possible,  although  actual  proof  is  still  lack- 
ing, that  in  some  of  these  cases  the  surviving  portion  of  the 
gland  may  after  a  time,  by  a  process  of  compensatory  hyper- 
trophy, be  able  to  supply  a  sufficient  amount  of  secretion  to 
remove  symptoms.  In  order  to  settle  this  question,  careful 
obser\-ations  continued  for  a  long  period  are  required  so  as  to 
ascertain  if  a  slight  case  of  myxoedema  ever  does  recover 
spontaneously,  or  if,  after  the  symptoms  have  been  removed 
by  treatment,  it  is  possible  for  the  patient  to  remain  in  health 
when  the  treatment  is  stopped."  He  added :  "  It  is  to  those 
engaged  in  general  practice  that  we  must  look  for  a  solution  of 
this  and  other  similar  interesting  clinical  problems." 

In  this  article  an  endeavour  will  be  made,  though  perhaps 
in  a  modest  way,  to  discover  an  answer  to  the  problem  which 
Dr.  Murray  has  set.  I  do  not,  however,  intend  to  confine  my 
attention  to  this  alone,  for  that  would  restrict  the  scope  of  the 
article  within  limits  that  its  title  does  not  endorse. 

The  practitioner  may  legitimately  regard  the  whole  history 
of  a  disease  as  his  peculiar  province.  He  need  not  be  too 
scientific,  so  long  as  he  can  cure  his  patient.  The  pleasure  and 
satisfaction  of  confirming  a  diagnosis  by  post-  niorlem  examination 
may  safely  be  left  to  the  pathologist.  To  the  practitioner,  a 
living  patient  is  better  than  a  dead  pathological  curiosity. 
In  general  practice,  too,  the  personal  equation  looms  large,  for 
in  this,  the  Art  of  Medicine  conforms  to  Zola's  definition  of 
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Art  as  "  Nature  seen  athwart  a  temperament. "  Clinical 
material  is  sometimes  all  the  better  for  the  shadow  of  indi- 
vidualism lying  across  the  bed,  especially  when  that  shadow 
bears  with  it  a  sprinkling  of  anatomy,  a  little  physiology,  the 
sidelight  of  history,  and  some  reasoning,  inductive,  deductive, 
or  both,  accordino'  as  the  cases  act  and  re-act  upon  the  mind, 
coloured,  as  the  practitioner's  must  be,  by  reading,  methods,  and 
results ;  particularly  the  results,  for  response  to  treatment  is  his 
guide  to  correct  a  faulty  diagnosis. 

This  disease  is  not  one  about  which  Hippocrates  wrote, 
nor  indeed,  so  far  as  is  known,  any  of  the  Greek  or  Roman 
practitioners.  Paracelsus,  the  chemical  physician,  was  the 
first  to  give  a  trustworthy  account  of  cretinism,  and  to  point 
out  its  association  with  goitre.  This  treatise  was  written  in 
the  early  part  of  the  17th  century,  and  Hirsch,  commenting 
upon  it,  says  :  "Before  this,  as  regards  cretinism,  its  history 
is  involved  in  complete  obscurity."'  Cretinism  was  the  only 
form  of  thyroid  insufficiency  known,  before  Sir  Wm.  Gull 
published  his  paper,  "  On  a  cretinoid  condition  supervening 
in  adult  women,"  in  1874.  Who  first  suggested  the  phrase 
"  Thyroid  insufficiency,"  I  have  never  been  able  to  discover.- 

In  many  of  the  cases  in  adults  I  have  had  under 
treatment,  thyroid  insufficiency  has  been  a  subsequent  develop- 
ment to  an  hyper-thyroidism  occurring  over  a  more  or  less 
prolonged  period.  It  is  not,  therefore,  straining  the  premises 
too  severely  to  conclude,  that  the  vicious  circle  of  to-day  was 
the  vicious  circle  of  yesterday,  and  that  thyroid  insufficiency, 
cretinism,  and  myxoedema,  although  all  of  comparatively 
modern  nomenclature,  must  refer  to  conditions  of  unhealth 
as  old  as  goitre  itself. 

Now,  although  the  Greeks  knew  not  goitre  and  the  Roman 
physicians  wrote  no  treatises  on  it,  historians,  poets,  and, 
later,  churchmen  and  travellers  of  that  Empire,  left  quite 
distinct  records  ot  the  disease  ;  even  more  interesting  is  their 
naming  the  places  where  the  disease  is  found  endemic  to-day. 
Vitruvius  writes  "  The  neck  of  man  is  frequently  found  to  be 
swollen  among  the  inhabitants  of  Maurienne  and  the  Middle 

'   Geographical  and  Historical  Pathology,  by   August  Hirscli,  p.   121. 
=  It  was   Dr.    Ltopold-L6vi,  from    whose   pen    an  article   appears   in    this 
issue,  commencing  at  page  199.    [Ed.] 
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Alps."'  Juvenal  calls  attention  to  this  "  guttur  tumidum " 
and  adds  "  this  swelling  of  the  neck  is  found  among  the  Alps."- 
Ovid,  in  the  Fasti,  refers  to  the  slight  swelling  of  the  neck 
that  occurs  in  the  first  months  of  pregnancy,  a  condition 
with  which  we  are  all  familiar,  which,  no  doubt,  is  due  to 
the  general  disturbance  among  the  endocrinic  glands  caused 
by  the  cessation  of  ovulation,  and  the  interdependence  of 
the  hormonal  contents  of  these  glands.  Pliny  even  goes 
the  length  of  blaming  "  the  water  which  is  drunk,"'  a  very 
shrewd  guess  in  view  of  the  now  well  ascertained  fact  that 
there  are  undoubted  goitre-producing  wells  in  these  regions. 
If,  therefore,  the  assumption  be  correct,  that  wherever  goitre 
exists,  there  also  will  thyroid  insufficiency  be  found,  this 
condition  of  unhealth  must  be  possessed  of  quite  a  hoary 
antiquity. 

Its  wide-flung  ramifications  are  equally  remarkable.  Marco 
Paola,  in  his  journey  to  China  early  in  the  14th  century,  saw 
and  remarked  upon  the  prevalence  of  goitre  in  Yarkand  and 
the  Central  Asian  plateau.  Humboldt  found  it  prevalent  in 
the  Cordilleras  of  the  New  World,  and  Mungo  Park  gives  an 
account  of  it  as  occurring  in  the  Cong  Mountains  and  upper 
basin  of  the  Niger. 

Although  the  intimate  association  of  cretinism  with  goitre 
was  well  known  in  the  early  part  of  the  17th  century,  owing 
to  the  works  of  Paracelsus,  its  true  pathological  significance 
was  not  known  until  a  much  later  date.  That  a  cretinoid 
condition  could  develop  in  an  adult  did  not  dawn  upon  the 
medical  world  until  1874,  when  Sir  Wm.  Gull  published  his 
five  cases,  all  of  them  being  adult  women.  It  was  not  until 
13  years  later  ( 1S87),  when  Dr.  Savill  published  a  paper  in  the 
British  Medical  Journal,  in  which  he  recorded  the  disease  as 
occurring  in  a  male  subject,  that  medical  knowledge  advanced 
another  step,  and  rose  to  the  conception  of  this  disease  being 
common  to  both  sexes. 

Dr.  Ord,  in  a  paper  published  in  the  Medico-Chirurgical 
Transactions  (1878,1).  43;,  christened  this  cretinoid  condition 

'  Vitruvius :  De  Architectura,  Vol.   1.,   p.  320,  "Guttur  homini   intumescit 

pra?sertim  apud  Aequicolas  et  iMcdulIos  Alpinos." 

'  Juvenal:  Satyr.  13,  "Ovris  tumidum  guttur  miratur  in  .-\lpibus." 

^  Pliny  :  Hist.  Natural,  lib.  IX.,  cap.  37,  "  Guttur  homini  tantuni  et   suibus 

intumescit,  aquarum  qua;  potantur  plerumque  vitio." 
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in  adults  by  the  name  of  myxcedema  (myxa  =  mucus,  oidema 
=  swelling).  He  believed  that  the  swelling  was  due  to  a 
mucoid  infiltration  of  the  deeper  layers  of  the  corium.  This 
point  is  still  in  doubt.  Swale  Vincent,  who  may  be  regarded 
as  having  said  the  last  word  on  this  subject,  writes  :  "  The 
chemical  nature  of  the  infiltration  is  not  certainly  known.  It 
is  very  doubtful  whether  it  is  mucin,  and  there  are  many 
reasons  for  thinking  that  it  has  not  the  composition  of  true 
oedema.  Cases  in  which  a  chemical  examination  of  the  skin 
can  be  carried  out  are  so  rare,  that  it  will  probably  be  many 
years  before  the  matter  can  be  satisfactorily  settled.'' ' 

The  association  of  myxcedema  with  thyroid  atrophy  was 
first  clearl)'  established  at  the  International  Medical  Congress 
held  at  Copenhagen  in  1886.  After  the  close  of  the  congress, 
the  Clinical  Society  of  London  appointed  a  committee,  sub- 
sequently named  the  "  Myxcedema  Committee,"  to  investigate 
the  whole  matter  thoroughly.  This  committee  published  their 
report  in  1888,  which  completely  confirmed  the  paper  on  the 
aetiology  of  this  disease  read  by  Dr.  Hadden  at  the  Copen- 
hagen Congress  two  years  before.  In  15  of  the  cases  investi- 
gated by  this  committee,  the  thyroid  was  examined  post 
mortem,  and  in  everj-  one  it  was  found  diminished  in  size,  and 
showed  atrophic  and  other  degenerative  changes. 

In  1889,  the  year  following  the  publication  of  this  report, 
I  saw,  in  the  wards  of  the  Glasgow  Royal  Infirmary,  a  case 
of  myxcedema  for  the  first  time.  The  patient  was  an  adult 
woman,  and  was  only  there  for  demonstration  purposes ; 
having  fulfilled  this  function,  she  was  dismissed  the  wards 
without  treatment  of  any  kind.  I  never  forgot  that  case,  and 
it  was  the  means  of  focussing  my  attention  upon  thyroid 
troubles  at  a  very  early  period  in  my  medical  career. 

Just  about  this  time,  Brown-Sequard's  experiments  upon 
himself  with  testicular  extract  were  much  talked  about.  To 
many,  this  was  only  an  affaire  pour  rire ;  but  it  attracted  the 
attention  of  the  medical  world  to  the  possibilities  of  organo- 
therapy, and,  no  doubt,  influenced  Dr.  Geo.  Murray  to  try 
an  extract  prepared  irom  the  healthy  thyroid  of  an  animal 
upon  a   case   of  my.xcedema   under   his   care.     He   made   an 

'  Internal  Secretions  and  the  Ductless  Glands,  (pub.  igi 2)  bv  Swale  Vincent, 
p.  278. 
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extract  from  the  tliyroid  of  a  newly  killed  sheep,  and  used  it 
with  good  results.  That  preparation  is  now  the  Liquor 
Thyroidei,  P.B.  Dr.  Murray  described  this  case  and  its  treat- 
ment at  the  Annual  Meeting  of  the  British  Medical  Associ- 
ation in  1891.  In  July  of  last  year,  he  again  reported  on  it. 
The  patient  was  then  alive  and  well,  and  was  kept  in  good 
health  by  the  daily  ingestion  of  10  m.  of  the  extract.  Other 
experimenters  found  that  equally  good  results  were  achieved 
by  feeding  the  patients  with  thyroid  gland  substance. 

It  was  thus  that  thyroid  therapy  began.  Not  even  its 
nimble-witted  pioneers  had  any  idea  of  the  immensity  of  the 
new  fields  they  had  discovered.  Desiccated  thyroid  was  too 
important  a  therapeutic  agent  to  confine  within  the  narrow 
limits  of  its  discoverers.  Men  began  to  use  it  in  all  sorts  and 
varieties  of  ill-health,  and  met  with  astonishing  results  in  cases 
that  bore  no  resemblance  whatever  to  myxcedema.  The 
physiological  content  of  the  gland  had  no  meaning,  when  it 
was  confronted  with  the  variety  and  diversity  of  the  symptoms, 
that  sometimes  cleared  up  like  mists  before  the  sun  when 
thyroid  was  administered.  Burroughs  Wellcome  &  Co. 
placed  the  "  Tabloid "  Thyroid  Gland  upon  the  market  in 
1894.  This  did  not  contain  an  extract,  but  a  dried  prepar- 
ation of  the  whole  gland  substance.  When  Baumann,  in  1896, 
pointed  out  that  the  chief  ingredient  of  thyroid  secretion  was 
an  organic  iodide,  this  firm  standardized  their  thyroid  prepara- 
tions, so  that  to-day  each  product  represents  a  definite 
amount,  and  contains  not  less  than  o'2  per  cent,  of  iodine  in 
organic  combination.  This  is  important.  I  have  tried  the  dried 
thyroid  of  the  Pharmacopoeia,  but  it  varies  so  much  that,  if  one 
desires  to  get  the  best  and  speediest  result  of  treatment,  it  is 
necessarj'  to  use  either  the  "  tabloid  "  thyroid  gland,  or  some 
other  standardized  preparation. 

It  was  just  after  these  tabloids  had  been  placed  upon  the 
market,  that  I  made  the  diagnosis  of  thyroid  insufficiency  for 
the  first  time  in  private  practice.  A  middle-aged  woman  had 
brought  to  my  rooms  a  daughter  suffering  from  a  simple 
dyspeptic  trouble,  and  seeing  her  daughter's  pains  speedily 
vanish,  said  "  I  wish  you  could  do  something  for  me."  The 
woman  was  about  55  years  of  age,  pale  visaged  and  petite. 
The  eyes  were  clear  and  dark,  and  looked  out  upon  the  world 
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through  narrowed  lids.  From  each  lower  lid  was  suspended  a 
blue-red,  beefy  swelling,  about  the  size  of  a  filbert.  These 
swellings  stood  out  in  marked  relief  upon  a  face  otherwise 
absolutely  pallid,  and  gave  to  the  whole  countenance  an  ugly 
and  repulsive  look.  The  upper  lids  were  swollen  as  well, 
but  the  swelling  was  slight  and  pale.  There  were  no  other 
swellings  about  the  body.  She  told  me  she  was  so  depressed 
that  she  had  to  compel  herself  to  do  the  necessary  work  of 
the  house,  and  that  other  things  had  to  be  left.  In  addi- 
tion to  this  great  bodily  weakness,  her  appearance  was  such 
that  she  dared  not  stir  abroad,  except  in  the  dusk  of  the 
evening,  and  for  this  reason  had  been  unable  to  go  to  any 
public  place  of  amusement  for  some  years.  Her  condition 
was  as  miserable  as  it  well  could  be.  Fifty-five  years  of 
age  and  the  mother  of  a  grown  up  family,  she  had  arrived 
at  the  time  of  life  when  her  early  struggles  and  sacrifices 
entitled  her  to  that  greater  ease  and  comfort,  which  a  grown- 
up family  generally  assures  to  tlie  parents  of  the  working 
classes. 

I  had  never  before  seen  anything  to  resemble  these  blue- 
red,  beefy  swellings  ;  indeed,  I  have  never  since  seen  an)'- 
thing  like  them.  Qidematous  swelling  of  the  eyelids  is  one 
of  the  commonest  signs  of  thyroid  scarcity ;  but  that  is 
pale  and  alabaster-like ;  in  typical  cases,  one  seems  to 
see  right  beneath  the  surface.  However,  the  narrowed 
palpebral  clefts  and  the  pale  oedematous  swelling  of  the 
upper  lids,  although  there  was  no  oedema  in  any  other  part 
of  the  body—  called  to  mind  some  resemblance  in  the  myxoede- 
matous  case  1  had  seen  in  the  wards  five  years  earlier. 
Hesitatingly  and  without  much  hope,  I  prescribed  for  her, 
giving  her  one  5-gr.  thyroid  tabloid  each  night,  and  a  mixture 
containing  sulphate  of  soda,  and  ordered  a  diet  largely  com- 
posed of  proteids,  limiting  the  starches  to  thin  crisp  toast. 
No  fluids  were  allowed  with  the  meals. 

The  use  of  accessory  drugs  with  thyroid  is  contrarj'  to 
what  has  been  advised,  but  I  do  not  agree  with  this.  I  have 
tried  both  ways,  and  I  have  no  hesitation  in  saying  that  the 
well-being  of  the  patient  is  not  only  hastened  but  intensified 
by  taking  other  drugs,  concurrently  with  the  thyroid,  at  least 
in  the   early    stages   of  treatment,    and  particularly    in  those 
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cases  complicated  with  obesity,  as  many  of  them  are.  In 
children  the  combination  of  thyroid  extract  with  gr.  i  of 
Hyd.  c.  Cret.,  and  small  doses  of  Syr.  Ferri  lodid.  after 
meals,  I  have  found  to  be  a  very  useful  prescription. 

The  result  of  the  treatment  of  the  above  case  was  beyond 
all  expectation.  In  the  short  space  of  three  weeks,  the  blue- 
red,  pendulous  swelling  of  the  lower  lids  had  almost  gone. 
Vigour  and  health  rapidly  returned,  and  in  six  weeks,  to  her 
own  veiy  great  pleasure  and  my  delight,  she  declared  herself 
perfectly  well.  I  am  not  sure  whether  the  patient  or  the 
practitioner  was  the  better  pleased  of  the  two.  Certainly  to 
myself  this  case  was  a  great  revelation.  It  was  the  beginning 
of  thyroid  therapy  in  my  own  practice,  and  the  treatment  was 
thereafter  largely  used  by  me,  experimentally,  in  many  conditions 
of  unhealth,  lying  outside  the  run  of  the  well-known  types  of 
disease  named  and  discussed  in  text-books. 

The  second  case,  I  wish  to  record,  occurred  during  my 
early  and  tentative  gropings  after  results  with  thyroid  therapy, 
and  is  that  of  a  bo}-,  four  years  of  age.  As  he  sat  on  his 
mother's  knee,  his  head  hung  forward  so  that  the  chin  rested 
on  the  thorax,  the  lips  were  thickened,  and  saliva  dribbled 
from  the  mouth.  The  palpebral  clefts  were  narrowed,  and  the 
face  was  quite  expressionless.  His  hair  was  thin  and  dry, 
and  he  took  no  notice  of  anything. 

On  stripping,  I  found  him  emaciated  in  a  high  degree.  His 
legs  and  arms  were  like  pipe-stems,  and  the  dry,  withered  skin 
hung  loosely  over  the  bones.  His  spine  was  arched  like  a 
bow ;  the  chest  was  an  irregular  rhomboid,  and  the  ribs 
presented  the  rosary  of  rickets  in  perfection.  His  belly  was 
the  biggest  thing  about  him,  being  large,  round,  and  tympanitic. 
His  appearance  suggested  that  he  was  a  cretin,  but  I  had  never 
seen  one.  In  the  books  it  was  stated  that  the  disease  was 
extinct  in  Britain,  and  on  the  strength  of  legitimate  authority 
the  case  was,  presumably,  a  very  severe  form  of  rickets.  How- 
ever, ha^-ing  seen  and  read  descriptions  of  this  Alpine  disease, 
and  being  in  the  first  stage  of  my  enthusiasm  for  thyroid,  I 
resolved  to  trj*  it.  I  gave  him  ^  gr.  of  Hyd.  c.  Cret.,  and  a 
2  gr.  thyroid  tabloid  each  night,  and  20  m.  of  Syr.  Ferri  lodid. 
t.i.d.  The  child  almost  immediately  began  to  get  well. 
His  limbs  filled  out,  his  abdomen  became  reduced  in  size,  and 
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he  began  to  sit  up  and  take  an  interest  in  things.  In  six 
weeks,  he  began  to  walk. 

This  patient  afterwards  became  quite  a  healthy  child,  and 
the  last  time  I  visited  his  parents'  house  I  was  told  he  was 
well  and  at  regular  work.  To  my  knowledge,  he  has  never 
again  required  thyroid  treatment.  That  point  is  interesting, 
and  1  shall  deal  with  it  later. 

At  that  time,  the  phrases  thyroid  therapy  and  thyroid 
insufficiency  had  ncjt  been  coined.  Yet  practitioners  all  over  the 
country  must  have  been  using  the  drug  and  getting  results,  for 
in  the  late  nineties,  in  conversation  with  Dr.  Cullen  Brown  of 
Alexandria,  after  a  consultation,  he  asked  if  I  had  ever  tried 
thyroid  gland  in  the  obesity  of  the  menopause.  On  com- 
paring notes,  we  found  that  we  were  both  using  this  medica- 
tion empirically  in  certain  irregular  cases,  and  getting 
occasional  results.  To  neither  of  us  had  it  occurred  that  we  were 
dealing  with  hyperplasias  and  partial  atrophies  of  the  thyroid 
gland,  the  residuary  legatee  of  the  toxaemias  of  other  diseases, 
apparently  long  since  recovered  from.  There  was,  indeed 
some  excuse  for  this  empiricism  on  the  part  of  practitioners. 
The  association  of  myxcedema  with  thyroid  starvation,  and 
its  occurrence  about  the  time  of  the  menopause  or  later — 
cretinism  being  practically  unknown  in  the  west  of  Scotland — 
helped  to  fix  the  mind  of  practitioners  in  these  parts  upon 
the  later  stages  of  life  as  the  time  for  the  occurrence  of 
thyroid  insufficiency.  The  facts  are,  nevertheless,  rather  the 
reverse,  for  the  whole  gamut  of  the  years  of  man  is  susceptible 
to  adversities  from  this  cause,  and  the  years  of  childhood 
most  of  all.  At  the  two  extremities  of  life,  we  have  cretinism 
on  the  one  hand  and  myxcedema  on  the  other,  both  associated 
with  an  absolute,  or  nearly  absolute,  deprivation  of  thyroid 
secretion  from  the  system. 

There  is  nothing  comparable  in  the  symptoms  of  these 
two  diseases.  Both  in  age  and  symptomatic  exhibition  they 
are  far  apart,  and  no  one,  from  the  association  of  ideas  called 
forth  by  similitude  of  symptoms,  would  for  one  moment  think 
of  ascribing  to  these  two  diseases  a  common  cause.  Yet  such 
is  the  case,  and  I  call  attention  to  this  now  to  show  how 
varied,  how  unusual,  and  how  antagonistic  even,  conditions 
and  symptoms  may  be  when  the  human  system  is  operated 
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on  by  the  same  pathological  factor ;  provided  that  factor  is 
thyroid  secretion  in  any  of  its  abnormal  developments,  whether 
excess,  total  deprivation,  scarcity,  or  alteration  of  its  chemical 
contents. 

The  third  case  to  which  I  wish  to  draw  attention  is  that 
of  Mrs.  M.  ( Figs,  i  and  2,  Plate  XXXV.),  whose  history  I  will 
give  in  her  own  words  : — 

^farried  in  March  1898.  Had  good  health  till  about  the  beginning  of 
1899,  when  1  contracted  kidney  trouble,  and  was  treated  by  Dr.  S.  for 
Bright's  disease.     In  about  a  year  1  was  completely  cured. 

In  September,  1900,  my  cliild  was  born,  and  1  believe  he  was  a  healthy 
boy,  but  he  developed  convulsions  when  he  was  8  months  old,  and  died 
on  23rd  May  igoi.  A  month  afterwards,  my  father  died  suddenly,  and  no 
doubt  the  grief  for  the  loss  of  my  child  and  my  parent  caused  me  to  get 
low-spirited,  and  I  began  to  feel  my  health  giving  way.  1  felt  about  that 
time  that  I  had  not  sufficient  strength  or  enerjjy  to  do  my  ordinary  house- 
hold duties,  was  despondent  and  irritable  and  could  not  make  myself 
interested  in  an\  thing.     Could  not  be  bothered  even  to  read. 

In  August,  1902,  I  was  on  holiday  at  Callander,  and  at  that  time  was 
6  mo!iths  pregnant.  Whether  I  had  over-exerted  myself  or  not  1  cannot  say, 
but  I  gave  birtli  to  a  living  child  then  ;  1  remained  in  Callander  a  fortnight 
after  the  birth.  When  I  got  home,  I  was  far  from  well,  and  I  had  to  take 
to  my  bed.  Up  to  this  time  I  had  not  thought  there  was  anything  very 
seriously  the  matter  with  me,  but  I  now  began  to  think  1  had  some 
disease. 

Previous  to  my  marriage  I  earned  my  living  by  singing  —I  was  a 
I'Tofessional  vocalist — but  I  noiv  found  my  voice  was  getting  husky,  and 
1  suffered  from  shortness  of  breath.  I  also  had  fainting  turns,  and  felt  at 
times  that  I  was  losing  the  power  of  my  legs.  On  one  occasion,  I  had 
rather  a  severe  attack  of  this  numbness  in  my  legs,  and  I  collapsed 
altogether.  My  neighbour  called  in  Dr.  B.,  and  he  said  my  nerves  were 
out  of  order. 

.\t  this  time  I  should  say  I  had  much  trouble  at  my  periods,  and  there 
was  always  an  excessive  flooding,  which  lasted  sometimes  for  a  week  and 
lo  days.  This  was  a  matter  of  great  concern  to  me,  and  worried  me 
terribly.     It  got  gradually  worse. 

Nearly  the  whole  of  1903  I  attended  Dr.  M.  for  my  voice,  but  his 
treatment  had  absolutely  no  effect.  My  trouble  in  this  direction  really  got 
worse  rather  than  better,  and  because  of  this  and  the  fact  that  my  periods 
were  still  causing  trouble,  I  again  put  myself  into  Dr.  B.'s  hands,  and 
shortly  afterwards  again  became  pregnant. 

At  6  months  there  was  a  miscarriage,  and  still  the  trouble  remained. 
Dr.  B.  cauterized  the  womb  without  effect,  and  ultimately  he  advised  me 
to  undergo  an  0[jeration.  This  operation,  which  1  think  was  called 
"curetting,"  was  performed  by  Dr.  K.  I  think  this  operation  took  place 
in  March,  1906. 

I  was  still  occasionally  troubled  with  these  floodings  and  my  other 
troubles  were  as  acute  as  Ijefore.     Mv  face  was  swollen  out  of  shape,  so 
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were  my  hands  and  feet  and  also  my  legs.  My  voice  was  completely  gone, 
and  when  it  came  back  at  intervals  1  had  great  difficulty  in  articulating. 
The  numbness  also  continued,  legs  particularly.  My  complexion  was 
ghastly,  and  people  who  knew  me  very  well  passed  me  in  the  street  at 
times  not  knowing  me.  My  hands  and  feet  were  always  like  ice.  Up  till 
this  time  (1908)  things  went  on  just  as  described,  and  I  had  really  come  to 
think  that  so  long  as  1  got  no  worse  1  should  be  thankful,  but  it  never 
occurred  to  me  that  I  would  ever  be  better.  In  October  of  this  year  I  met 
Dr.  G.  in  my  mother-in-law's  house,  and  after  having  a  conversation  with 
him  1  decided  to  place  myself  in  his  hands.  He  prescribed  a  certain 
treatment,  and  almost  immediately  I  began  to  feel  an  improvement.  The 
swelling  began  gradually  to  disappear.  1  got  to  feel  that  my  household 
duties  interested  me,  for  I  could  perform  them  with  some  degree  of  pleasure 
and  without  any  fatigue.  My  voice  gradually  came  back,  and  iu  the 
winter  of  1909  1  sang  again  in  public  without  a  trace  of  any  weakness  or 
unreliability  in  my  voice.  Realizing  the  improvement  1  got  quite  cheerful, 
entering  into  company  in  a  quiet  way  as  before  the  trouble,  and  sang  at 
various  small  concerts. 

In  March,  1909,  1  went  to  a  dance,  and  danced  all  the  dances.  1  became 
pregnant  again  about  then,  and  in  November  a  healthy  child  was  born. 
She  is  still  a  healthy  child,  and  my  own  health  never  was  better  in  all 
my  life. 

The  clinical  history  of  Mrs.  M.,  beginning  as  it  does  in  the 
year  1901  and  extending  to  her  recover)'  in  19 10,  covers  a 
period  of  10  years.  It  is  particularly  interesting,  not  onl}' 
because  of  the  perfect  relief  which  thyroid  therapj-  brought, 
but  because  it  exhibits,  within  the  compass  of  a  single  life, 
the  wide  ramifications  of  unhealth  that  can  be  caused  by 
thyroid  insufficiency.  In  the  second  place,  we  have  here  the 
history  of  a  type.  During  the  early  years  of  her  illness,  hyper- 
thyroidism and  not  insufficiency  was  the  prevailing  condition. 
Mrs.  M.  was  one  of  those  cases  of  goitre  that  show  very 
little  or  no  enlargement  of  the  gland  throughout  the  whole 
course  of  the  disease.  Such  an  absence  of  enlargement  is  not 
at  all  uncommon  in  the  early  stages  of  exophthalmic  goitre  ; 
indeed,  in  nearly  every  case  which  I  have  seen,  the  rapid  pulse, 
the  palpitations,  the  flushed  face,  and  sometimes  even  the 
prominent  eyes  have  preceded  the  thyroid  enlargement  by  a 
period  of  months. 

In  other  cases,  and  Mrs.  M.  is  one  of  these,  no  enlarge- 
ment takes  place  at  any  period  of  the  disease.  It  may  be 
asked  whether  this  case  was  not  one  of  insufficiency  from 
the  first.  Her  report  omits  one  item  of  importance  to  this 
thought,  which  is,  that  when   she   came   from  Clydebank  to 
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Glasgow  I  was  the  first  doctor  called  in,  and  she  was  my 
patient  for  a  year.  I  tried  iron,  arsenic,  strj'chnia,  bromides, 
rest  in  bed,  dieting,  change  of  air,  and  all  with  no  effect. 
Then  finding  no  thyroid  enlargement,  and  at  the  same  time 
observing  the  flushed  cheek  and  the  injected  vessels  over  the 
malar  bones,  so  common  an  accompaniment  of  insufficiency 
before  the  onset  of  myxoedema,  I  resolved  as  a  counsel  of 
despair  to  administer  thyroid. 

If  thyroid  is  going  to  do  any  good,  the  response  is  more 
or  or  less  immediate.  One  week's  tentative  trial,  in  many 
cases,  a  few  days,  will  serve  to  clear  up  the  diagnosis.  In 
her  case,  the  symptoms  were  aggravated  rather  than  improved  ; 
consequently,  my  first  diagnosis,  to  wit,  hyperthyroidism,  or 
some  alteration  of  the  chemical  content  of  the  gland,  was 
proven.  We  have  then,  in  this  case,  excessive  thyroid 
activity  passing  gradually  to  that  degree  of  atrophy  in 
which  the  early  signs  of  myxoedema  were  developed,  the 
whole  cycle  of  changes  being  counted  by  a  term  of  six  years. 
(190 1 — beginning  of  illness  ;  1907,  first  sign  of  myxcedematous 
swelling.)  This  cycle,  from  excess  to  deprivation,  is  not 
only  peculiar  to  this  type,  but  the  six  years  occupied  in  the 
process  are  a  fair  average  of  the  time  it  takes  to  do  it. 

The  next  point,  I  wish  to  make,  is  the  large  number  of 
important  systems  involved.  Books  lay  much  stress  upon 
the  skin  and  its  appendages  as  the  favourite  seat  of  the 
manifestations  of  thyroid  disease,  and  perhaps  rightly  so. 
But  in  this  case  metabolism  was  disturbed,  and  function 
altered  in  nearly  ever}'  department  of  the  organism,  long 
before  the  onset  of  myxoedema.  Taking  the  voice,  to  begin 
with,  the  patient  was  a  professional  singer,  and  took  much 
pride  in  this  accomplishment.  Both  she  and  her  husband 
regarded  her  singing  voice  as  a  valuable  asset.  This  is  proved 
by  her  attending  a  throat  specialist  for  a  whole  year,  at  a 
time  when  the  pernicious  influence  of  this  disease  had  so 
prostrated  her  physical  powers,  that  it  was  difficult  for  her 
to  carry  out  her  more  immediate  duties  in  the  house. 

Not  only  did  her  voice  lose  tone,  but  its  range  was 
seriously  impaired  as  well,  especially  in  the  higher  notes,  two 
of  which  were  completely  lost.  Within  a  few  weeks  of  taking 
thyroid  her  high  notes  were  recaptured,  and  her  voice  is  now 
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as  good  as  ever. 

This  efiect  of  thyroid  insufficiency  upon  the  singing  voice 
is  not  well  known.  I  am  not  now  dealing  with  the  slow 
and  laboured  speech  of  typical  myxcedema.  Mrs.  M.  had 
not  reached  that  stage.  I  have  never  seen  this  symptom 
mentioned  in  books,  and  the  throat  specialist,  whom  she 
attended  for  a  year,  if  aware  of  it,  did  not  in  this  case 
suspect  it.  Dr.  Dundas  Grant  wTOte  an  article,'  al)out  three 
months  ago,  on  the  various  causes  of  defect  in  the  singing 
voice.  He  tabulated  over  loo  different  causes,  but  I  looked 
in  vain  among  these  for  thyroid  insufficiency,  although 
thyroid  enlargement  was  mentioned  as  a  mechanical  inter- 
ference. 

The  next  system  to  be  involved  was  the  menstrual  cycle. 
She  suffered  from  irregularities  in  the  flow,  and  it  was  always 
excessive.  This  condition  existed  not  merely  during  the  period 
of  hyperthyroidism,  but  during  her  thyroid  scarcity  as  well.  It 
was  present  from  the  beginning  of  her  illness  in  1901,  and 
remained  with  her  till  her  cure  in  1910.  During  these  years, 
apart  from  other  treatment,  one  of  the  leading  gynaecologists 
in  this  city  was  called  in  consultation,  and  recommended 
curettage  of  the  womb.  His  advice  was  followed,  he  himself 
performing  the  operation,  but  after  the  operation  the  old 
irregularity  was  maintained. 

Then  again,  this  disease  coloured  her  motherhood.  During 
these  years  of  illness,  three  times  she  became  pregnant,  and, 
notwithstanding  every  care,  each  separate  time  she  suffered 
miscarriage.  She  abandoned  all  hope  of  being  a  mother. 
After  treatment  with  the  thyroid  gland,  she  again  fell  with 
child,  and  this  time  she  kept  well  throughout,  had  a  natural 
confinement,  and  gave  birth  to  a  healthy  baby  girl,  who  is 
alive  and  well  at  the  present  time.  It  is  evident,  therefore, 
what  an  important  force  thyroid  secretion  exerts  upon  the 
well-being  of  the  organs  of  sex  and  the  function  of  motherhood. 
Being  very  desirous  of  achieving  this  crowning  glory  of  a 
woman's  life,  it  was  a  fortunate  thing  for  my  patient  that  her 
full  sexual  development  was  completed  before  the  onset  of 
thyroid  insufficiency.     A  healthy  thyroid  is  almost  necessary 

'  Clinical  Journal,  Koveniber,  I'jij,   pp.   481    and   503.     The  exact  nun.    ■ 
of  causes  catalogued  was  173. 
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to  the  full  and  perfect  development  of  the  organs  of  sex  ;  just 
as  excess  of  pituitrin  in  children  may  bring  about  precocity,  so 
insufficiency  of  thyroid  delays  development. 

How  many  young  married  women  it  has  fallen  to  the  lot  of 
every  practitioner  to  examine,  because  the  years  have  passed, 
and  no  child  has  come  to  bless  the  mating.  On  examina- 
tion, we  find  the  uterus  is  infantile,  and  the  patient  has  to  be 
sent  sorrowfully  away.  Many  of  these  cases,  I  am  not  sure 
whether  I  might  not  be  within  the  compass  of  truth  in  saying 
nearly  all,  have  their  thyroids  to  blame  for  the  infantilism. 

Unfortunately,  the  treatment  to  be  successful,  must  be 
begun  early.  We  are  dealing  with  development  here,  and  not 
with  altered  function  ;  so  that  the  treatment  to  be  successful 
must  be  initiated  during  the  developmental  period.  After  the 
2ist  year,  the  treatment  of  infantilism  is  practically  hopeless. 
One  of  the  strange  things  is  that  while  the  thyroid  scarcity  ma}' 
be  suflicient  to  delay  developmental  changes  at  pubert}',  few, 
if  any  other,  symptoms  ma)'  be  present. 

Another  case  I  can  quote  bears  this  out.  To  all  outward 
appearance,  the  patient  was  a  perfectly  healthy  young  woman, 
and,  what  is  more,  she  felt  well.  She  went  regularly  to  a 
mill,  and  felt  fit  and  able  to  do  her  work  there.  She  was 
19  years  of  age  in  May  19 14.  She  first  menstruated  in  her 
15th  year,  since  which  time  the  flow  has  come  at  rare  and  long 
intervals,  and  then  insufficient  in  amount.  For  instance,  she 
menstruated  in  July  191 3,  and  not  again  until  after  an  interval 
of  seven  months.  She  never  suffered  from  anaemia,  had  never 
been  off  work,  and  never  felt  unwell.  I  did  not  examine  the 
womb  to  see  if  it  was  infantile.  Some  symptoms,  however, 
to  a  specialist  in  symptoms,  as  all  practitioners  of  many  years 
standing  are,  when  considered  in  the  light  of  our  experience 
and  acquired  knowledge,  are  as  important  and  informative 
as  physical  signs. 

This  young  woman  was  evidently  in  perfect  health  but 
for  one  thing.  During  the  most  important  five  years  of 
her  sexual  development,  the  monthh'  period  has  only  appeared 
at  rare  and  long  inter\-als.  In  the  light  of  my  experience  ot 
24  years,  that  condition  of  things,  taken  in  association  with 
her  otherwise  perfect  health,  points  to  but  one  thing,  and 
that   is   an    imperfect    development    of  the    organs    of   sex. 
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which,  if  allowed  to  proceed,  will  inevitably  result  in 
infantilism. 

Well,  one  cannot  always  be  on  the  watch,  and  it  is  perhaps 
as  well.  For  over  four  months,  I  treated  her  with  iron  and 
arsenic,  hot  hip  baths,  sinapisms,  and  the  usual  routine  treat- 
ment for  amenorrhoea.  Each  time  she  returned  with  the  same 
story  of  feeling  perfectly  well,  but  she  never  menstruated. 
It  then  occurred  to  me  that  I  was  dealing  with  a  case  of 
imperfect  development,  and  I  prescribed  for  her :  Tab. 
Thyroid  Gland  grs.  iij,  Hyd.  c.  Cret.  gr.  i,  Pulv.  Rhei  gr.  ij. 
Fiat  pulv. 

One  powder  to  be  taken  each  night  at  bed-time. 

In  three  weeks  menstruation  occurred,  normal  in  amount 
and  without  pain,   and  she  still  continues  to  be  regular. 

Returning  again  to  Mrs.  M.,  the  next  system  we  find  in- 
volved is  the  skin  and  its  appendages.  If  her  own  report  is 
consulted,  it  will  be  found  that  she  first  noticed  the  thickening 
of  the  skin,  which  is  so  characteristic  of  the  later  stages  of 
the  disease,  1906  and  i90(S.  It  is  as  though  one  had  run  a 
fine,  semi-elastic  cement  into  the  deeper  layers  of  the 
corium,  the  swelling  making  the  whole  body  stiff,  and  rendering 
ever)'  movement  laborious.  I  have  already  given  Dr.  Ord's 
opinion  of  its  nature,  and  Swale  Vincent's  commentary 
thereon,  but  its  clinical  manifestations  are  of  more  import- 
ance. When  fully  developed,  it  is  uniform  over  the  whole 
body,  and  is  neither  varied  nor  worsened  by  position  or 
movement.  It  does  not  pit  on  pressure.  It  usually  occurs 
first  upon  the  face,  especially  about  the  eyelids,  the  chin, 
and  the  malar  bones ;  the  eyelids  are  particularly  aflected, 
and  become  swollen  with  a  solid,  wrinkled  oedema,  which 
produces  a  characteristic  narrowing  of  the  palpebral  clefts. 

In  other  cases,  this  oeiematous  swelling  becomes  pendulous, 
especially  about  the  breasts  in  males.  A  male  patient  (  Fig.  5, 
Plate  XXXVII.),  still  under  treatment,  had  breasts  which  were 
pendulous  to  the  extent  of  three  inches,  when  I  saw  him 
first,  two  years  ago.  In  early  cases,  especialh'  in  fair-haired 
people,  the  oedema  is  almost  transparent,  but  when  punctured 
with  a  needle,  no  fluid  escapes.  In  some  old  standing  cases, 
owing  to  defective  circulation,  a  true  a^dema  may  be  super- 
imposed, and  in  these  cases  a  correct  diagnosis  is  often  attended 
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by  ver)'  gratifying;  results. 

Under  the  influence  of  thyroid,  this  mucoid  thickening  is 
one  of  the  first  signs  to  show  amendment.  Not  that  it  is 
really  the  first  thing  to  give  way  ;  an  irritating  cough,  a  severe 
pain  in  the  back,  or  an  intolerable  headache  may  go,  but  these 
are  only  subjective  symptoms.  The  myxoedematous  swelling 
is  a  sign.  We  see  it  disappearing  with  our  own  eyes,  and  the 
patient's  friends  notice  it  too.  How  we  all  run  alter  signs  ! 
In  our  intense  desire  to  see  and  touch,  we  place  upon  a 
pedestal  a  sign  of  little  or  no  importance,  and  apotheosize  it, 
while  we  pass  b}*,  almost  without  a  record,  a  symptom  that 
mav  be  colouring  the  whole  tenor  of  a  life  ;  because,  forsooth, 
we  cannot  put  a  mere  symptom  under  a  microscope,  or  preserve 
it  in  spirits  and  place  it  in  a  museum  to  demonstrate  it.  Here 
we  have  a  disease  even  named  after  a  sign — a  sign  too,  that 
appears  in  the  later  stages,  and  when  fully  developed,  is 
associated  with  such  a  congeries  of  symptoms,  that  one  could 
then  well  describe  the  condition  or  the  patient,  in  the  words 
of  the  cynical  Jacques,  as  "  Second  childishness  and  mere 
oblivion." 

Now,  although  we  find  that  this  myxoedematous  swelling 
is  one  of  the  most  characteristic  of  all  the  symptoms,  it  is 
one  of  the  later  developments,  and  it  is  important  to  diagnose 
the  condition  at  a  much  earlier  date.  Even  in  the  skin,  we 
see  earlier  changes.  If  the  facies  of  various  cases  is  examined, 
we  shall  find  in  all,  with  the  exception  of  those  that  have 
gone  on  to  almost  complete  athyroidism,  that  the  face  is 
somewhat  flushed,  this  flush  being  most  apparent  over  the 
malar  bones,  which  are  rendered  conspicuous  by  the  presence 
of  blue-red,  deeply  injected  vessels. 

In  those  cases,  which  have  been  a  sequela  to  exophthalmic 
goitre,  this  facies  is  associated  with  the  prominent  eye,  a 
vestigial  remnant  of  that  disease.  At  one  time,  I  was  of 
opinion  that  the  flushed  face  and  injected  vessels  were  vesti- 
gial remains  of  a  goitre  as  well.  But  further  experience  has 
shown  that  it  is  present  in  cases  of  insuflficiency,  in  which  one 
can  find  no  evidence  of  a  pre-existing  goitre.  One  might 
suggest  that  the  hyperplasia  of  the  thyroid,  from  which  such  a 
case  must  have  sufiFered  as  a  forerunner  of  the  subsequent 
atrophy,    was   attended    by     a    hyperthyroidism    sufficiently 
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moderate  to  pass  unnoticed  by  the  patient.  Thit  certainly 
is  possible,  but  my  experience  of  hyperplasias  of  the  thyroid, 
resulting  from  the  toxemias  of  disease,  is,  that  in  most  cases 
they  pass  from  hyperplasia  to  atrophy  without  symptoms,  until 
the  advent  of  thyroid  scarcity. 

This  peculiar  facies,  when  it  is  complicated  with  the 
prominent  eye,  is  often  a  stumbling  block  to  diagnosis.  1 
reproduce  two  photographs  (Figs.  3  and  4,  Plate  XXXVI., 
page  327).  Twelve  years  ago  this  patient  suffered  from 
exophthalmic  goitre.  The  first  photograph  was  taken  in  the 
eighth  year  of  her  illness,  when  the  niyxoedematous  condition 
had  arrived.  The  heavj'  featureless  face  with  its  vacant 
expression  will  be  noticed.  The  second  photograph  is  one 
of  the  same  lady  after  being  cured  of  her  myxcedema.  On 
looking  at  the  second  photograph,  the  opinion  would  probably 
be  hazarded  that  the  woman  was  suffering  from  exophthalmic 
goitre ;  yet  as  a  matter  of  fact,  she  has  thyroid  insufficiency, 
and  is  only  kept  in  health  by  the  constant  administration  of 
thyroid  tabloids.  In  these  cases,  in  which  the  facies  of  thj'roid 
insufficiency  is  complicated  by  the  prominent  eye,  the  clinical 
history  of  the  patient  is  absolutely  essential  to  a  correct 
diagnosis. 

The  appendages  of  the  skin  also  suffer.  The  nails 
frequently  become  brittle,  and  their  growth  is  slow.  The 
sweat  glands  and  the  sebaceous  follicles  suffer  atrophy,  and 
the  skin  becomes  dry.  The  condition  of  the  hair,  however,  is 
more  important  for  diagnosis.  It  gets  thin,  dry,  and  brittle. 
It  looses  its  lustre,  and  the  skin  of  the  scalp  can  be  seen  dry 
and  dull  through  the  attenuated  hair.  Under  the  influence 
of  thyroid  gland  substance,  the  hair  recovers  its  gloss  and 
fullness. 

In  the  earlier  part  of  this  article,  I  called  attention  to  the 
slight  enlargement  of  the  thyroid  gland  which  takes  place 
in  the  early  months  of  pregnancy.  Recently,  apart  from 
any  suggestion  of  mine,  a  young  married  woman,  in  the  fifth 
month  of  her  pregnancy,  said  to  me,  "  My  hair  has  got  much 
fuller  and  thicker  of  late."  There  are  other  cutaneous  irregu- 
larities that  arise  in  the  course  of  this  disease  ;  these,  however, 
are  incidental  and  peculiar  to  the  individual,  and  are  not 
typical. 
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One  case  of  psoriasis,  however,  is  so  illustrative  of  the 
direct  connection  existing  between  healthy  ovarian  and 
thyroid  activity,  that  I  mention  it.  The  patient  was  a  young 
mother,  suckling  her  fifth  child.  She  came  to  consult  me  about 
the  ciiild,  but  her  own  hands  and  arms  were  so  covered  with  a 
scaly  psoriasis,  that  I  could  not  help  examining  the  condition 
and  inquiring  about  it.  She  told  me  that  her  whole  body; 
with  the  exception  of  her  face  and  neck,  was  similarly 
affected.  The  patches  varied  from  the  size  of  a  threepenny- 
bit  to  that  of  a  shilling,  and  the  surrounding  skin  had  that 
peculiar  bronzed  appearance  which  comes  to  the  skin  of  a 
brunette  who  has  been  much  exposed  to  the  sun.  She  said 
this  condition  had  arisen  after  every  confinement,  and  persisted 
in  spite  of  treatment  till  the  termination  of  suckling  and  the 
re-establishment  of  her  monthly  period.  She  never  now  tried 
anything  for  it. 

Dr.  Byrom  Bramwell,  who  was  the  first  to  call  attention  to 
the  cutaneous  eruptions  of  thyroid  insufficiency,  had  not  then 
published  his  paper,  and  the  theory  of  interaction  among  the 
various  internal  secretions  had  not  been  formulated.  I  did 
not,  therefore,  suspect  the  real  causa  morbi ;  but,  in  view  of 
modern  research,  I  now  look  back  upon  that  case  with  regret 
as  a  missed  opportunity. 

Cases  of  psoriasis  are  so  commonly  met  with  in  general 
practice,  that  one  has  frequent  opportunity  of  trying  freshly 
vaunted  methods  of  treatment.  As  far,  however,  as  psoriasis 
is  concerned,  I  have  to  record  that,  in  my  experience,  thyroid 
therapy  has  met  with  a  succession  of  failures.  I  am  now 
quite  of  opinion  that,  however  beneficial  it  may  be  in  some 
cases,  these  cases  are  the  very  few.  The  great  majority  are 
not  influenced  by  thyroid  administration  at  all,  and,  on  this 
account,  I  reason,  they  are  not  due  to  thyroid  insufficiency, 
but  to  some  other  cause  yet  to  be  discovered. 

Another  very  important  symptom,  seen  in  the  early  stages, 
is  loss  of  vigour.  The  bodily  energy  seems  to  disappear,  and 
work  which  aforetime  was  easy  and  pleasant  becomes  a 
burden.  The  deprivation  from  the  system  of  a  sufficiency  of 
the  thyroid  secretion  depreciates  metabolic  changes  in  every 
department  of  the  body.  Every  process  slows  down.  The 
sweat  glands   function   slowly,   the  skin   desquamates  slowly, 
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the  nails  grow  slowly,  the  patient  speaks  slowly,  thinks 
slowly,  acts  slowly.  The  temperature  of  the  body  is  lowered 
to  subnornnal,  and  vital  processes  are  everywhere  depressed. 
This  loss  of  energy  is  an  early  symptom,  and  as  the  scarcity 
passes  to  complete  starvation  of  this  life-giving  and  energizing 
secretion  from  the  system,  the  tiredness  and  lethargj'  increase 
concurrently,  until  complete  invalidism  is  reached. 

All  sorts  of  irregular  symptoms  may  be  added  to  these 
salient  conditions.  For  instance,  a  male  patient  had  a  most 
distressing  cough,  which  quite  disappeared  during  treatment. 
The  patient,  whose  photograph  is  reproduced  (Fig.  5), 
developed  delusional  insanity.  Some  patients  suffered  from 
headaches  and  sleeplessness,  while  others  had  severe  back- 
ache. One  patient,  who  experiments  a  little  with  herself, 
states  that  if  she  misses  taking  the  tabloids  lor  a  time,  the 
sleeplessness  returns,  and  she  develops  such  pain  across  the 
loins  that  she  can  with  difficulty  walk  50  yards. 

Symptoms  of  this  sort  are  purely  incidental  to  the  real 
disease,  and  one  cannot  found  a  diagnosis  upon  them.  But 
they  are  often  very  distressing,  and  the  fact,  that  they  clear 
up  under  the  influence  of  treatment,  establishes  their  depend- 
ence upon  and  association  with  the  thyroid  scarcity. 

This  power  to  produce  comfortable  sleep  in  some  of  these 
cases  is  one  of  the  remarkable  properties  of  thyroid  substance. 
It  is  only  two  weeks  since  an  elderly  lady  said  to  me,  "  Be 
sure  and  let  me  have  some  more  of  the  little  brown  tabloids. 
Since  taking  them  I  have  enjoyed  good  sleep,  and  I  had 
almost  forgotten  what  it  was  like."  Other  patients  tell  a 
like  story. 

I  have  not  dealt  with  thyroid  insufficiency  of  childhood 
at  all.  Children  form  a  large  class  by  themselves,  and  the 
conditions  found  in  them,  occurring  as  they  do  in  the 
developmental  period  of  life,  are  quite  different,  for  the  most 
part,  from  the  manifestations  of  this  disease  among  adults. 

In  conclusion,  I  should  like  to  answer  very  briefly,  out 
of  my  own  clinical  experience.  Dr.  Geo.  Murray's  query, 
whether  these  patients  are  ever  again  able  to  do  without 
the  adventitious  aid  of  thyroid  substance. 

In  the  case  of  Mrs.  M.,  two  years  have  elapsed  without 
any  treatment,  and,  according  to  her  report,  •'  she  is  as  well 
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Fig.  5, — Photo  0)  }.[}-.  S.,  ai;ed  ^$  years.  He  slalts,  "  Tuv  years  ago  I  o>mplaincd 
0/  over. stoutness,  I  could  only  walk  about  50  yards  when  my  hack  would  gtve 
me  some  trouble.  A/y  breath  uas  also  affected.  My  breasts  were  hanging  from 
iUK  to  three  inches.  My  hands  were  so  swollen  I  could  not  close  them.  My  boots 
would  not  fit  me  and  I  had  to  g-t  a  special  pair  made  two  sizes  larger.  I  measured 
^•j  inches  round  the  waist  ar.d  uore  an  18  inch  collar.  My  waist  measurement 
IS  new  38  inches  and  I  n(w  wear  a  13'  collar.  The  fain  in  my  back  has  gpne 
and  I  can  niAV  do  my  wotk  uilh  ease  end  comfort.  Previously  I  suffered  jrom 
a  constant  cough  which  quite  disappeared  during  treatment.  When  I  began 
treatment  nn  December  2,  1912,  my  weight  uas  14  st,  2  lbs.  Today  it  is 
II   St.  3!   lbs." 
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as  ever  she  was  in  her  hie."  Her  own  thyroid  has  evi- 
dently taken  up  the  parable  again,  and  is  functioning 
normally  and  sufficiently  for  her  requirements.  She,  however, 
is  a  comparatively  young  woman,  and  her  cure  took  place 
before  she  had  reached  the  degenerative  period  of  life. 

Then  the  cretinoid  child,  when  cured,  remained  cured. 
Indeed,  I  do  not  know  one  single  child,  that  I  have  treated 
to  the  passing  of  his  thyroid  insufficiency,  who  has  not 
subsequently  remained  well  without  further  aid.  But  other 
patients  are  kept  in  health  only  by  continual  thyroid  feeding  ; 
these,  however,  are  all  in  the  degenerative  period  of  life, 
and  that  is  my  experience  in  regard  to  all  mj'  other  cases 
who  developed  this  disease  in  the  decadent  period. 

If  the  patient  is  a  child,  the  thyroid  will  almost  certainly 
again  functionate  sutficienth'  for  healthy  metabolism.  If  the 
patient  is  between  20  and  30  years  of  age,  there  is  still  some 
hope  of  that  desirable  condition  being  attained.  But  if  the 
patient  has  passed  the  40th  year,  the  thyroid  gland  rarely, 
if  ever— never,  in  my  experience — is  able  again  to  deal  with 
the  thyroid  needs  of  the  system. 


336  THE  PRACTITIONER. 


Practical  Notes  on   the   Internal  Secretions. 

ADRENALIN. PITUITRIN    TREATMENT. 

Rohmer  points  out  that  disadvantages  liave  been  found  to  attach  to 
the  use  of  adrenalin  by  itself,  both  by  intravenous  and  by  hj-podermic 
injection.  In  the  former  the  rise  of  blood -pressure  is  only  of  short 
duration,  and  is  followed  by  a  fall,  which  may  be  fatal,  to  below  the 
original  figure.  In  hypodermic  administration,  the  effects  are  much 
different,  because  only  a  small  proportion  of  the  drug  reaches  the  circulation, 
and  then  only  after  a  delay  of  several  hours,  in  consequence  of  the  strong 
local  vaso-constriction  set  up,  whereby  94  per  cent,  of  the  substance  is 
used  up.  It  is  for  this  reason  that  large  doses  may  be  repeated  frequently 
without  harm. 

Kepinow  proved,  experimentally,  that  the  action  of  adrenalin  is 
favourably  influenced  if  the  intravenous  injection  of  the  drug  is  pireceded 
or  combined  with  an  injection  of  pituitary  extract.  Matthes  tried  this 
combination  in  clinical  work  with  very  good  results,  and  Rohmer  during 
the  past  few  months  has  been  using  it  on  children  of  all  ages.  He  has 
found  it  of  great  service  in  the  severe  circulatory  troubles  due  to  pneu- 
monia, diphtheria,  and  typhoid  fever.  To  young  children,  he  gave  o.  25  cc. 
of  the  I  per  mil.  pituitary  [)reparation  and  o.  5  cc.  of  the  i  per  mil. 
adrenalin  solution.  Double  doses  may  safely  be  given  to  older  children. 
He  found  all  the  commercial  preparations  were  equally  effective.  The 
dose  of  the  combined  drugs  was  usually  given  every  six  hours,  and  in 
the  interval  an  injection  of  camphor  or  caffeine.  In  one  grave  case  of 
diphtheria,  the  treatment  was  continued  for  12  days  with  one  intermission. 
This  produced  a  very  critical  condition,  which  was  relieved  by  renewiog 
the  injections.  In  a  case  of  pneumonia,  in  a  girl  18  months  old,  severe 
collapse  set  in,  the  blood-pretsure  falling  to  60  and  the  pulse  running  up 
to  200.  Two  minutes  after  the  injection  the  blood-pressure  rose  to  80, 
and  to  go  in  another  two  minutes.  After  a  quarter  of  an  hour,  it  sank 
to  85,  and  then  to  80,  at  which  it  remained  for  five  hours.  Another  injection 
was  then  given,  and  the  pressure  remained  at  this  figure  with  continued 
improvement  in  the  general  condition.  Careful  observations  of  the  pulse 
and  blood-pressure  in  this  case  showed  that  tlie  effect  of  the  combined 
injection  was  maintained  for  about  six  or  seven  hours. — {Miiiichen.  medizin. 
Wochenschr.  2-),  1914.) 

TREATMENT     OF     OSTEO-MAkACIA    WITH    ADRENALIN. 

Dupasquier  reported  recently,  in  the  Lyon  Medical,  the  case  of  a  woman 
of  50  years  of  age,  in  whom  osteo-malacia  set  in  with  intense  generalized 
pains  in  all  the  limbs.  The  cause  of  the  attack  could  not  be  traced  ;  the 
patient  had  no  symptom  of  tuberculosis  past  or  present,  slie  denied  having 
had  syphilis  and  a  Wassermaun  test  proved  negative,  and  she  had  never 
been  pregnant.     The   bones   affected  were  the   right  humerus,  the   tibias. 
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the  ribs,  and  the  sternum,  all  of  which  became  much  softened  and  showed 
considerable  loss  of  substance  in  the  bone,  when  examined  by  radioscopy. 
She  was  treated  on  Bossi's  lines,  by  injections  of  from  5  to  i  cc.  of  i  per 
mil.  solution  of  adrenalin  every  two  days.  After  the  fifth  injection 
the  patient  felt  much  better,  tlie  pains  were  very  much  less,  movements 
were  made  more  easily,  and  the  bones  were  not  tender  on  palpation.  She 
began  to  eat  well  and  put  on  flesh.  She  received  17  injections,  and  tlie 
improvement  persisted.  The  softening  of  the  bones  does  not  appear  to 
have  been  influenced,  but  all  pain  and  tenderness  disappeared,  so  that 
the  patient  was  able  to  get  about  easily  and  in  comfort. —  (Journ.  des 
Praticiens.     No.   26,   1914) 

ADRENALIN    AND     PITUITARY     EXTRACT    IN 
OPHTHAklVIIC     WORK. 

Arganaraz  reports  excellent  results  from  the  use  of  a  combination  of 
adrenalin  and  pituitary  extract  as  a  vaso  constrictor  and  hsemostatic  in 
ophthalmic  surgery,  and  as  a  therapeutic  agent  in  conjunctival  affections. 
The  solution  used  was  composed  of  20  cc.  of  a  solution  of  fresh  extract 
from  the  posterior  lobe  of  the  pituitary  body  of  the  ox,  containing 
o"2  g.  per  cc,  with  i  cc.  of  the  i  per  mil.  solution  of  adrenalin.  No 
effect  was  produced  upon  the  corneal  epithelium  by  frequent  instillations 
of  this  solution,  and  the  ischaemia  of  tlie  conjunctiva  j)roduced  was  not 
obtained  so  quickly  as  when  adrenalin  is  used  alone,  but  the  effect  lasted 
longer  and  appeared  to  extend  more  deeply  into  the  tissues.  The  pupil 
dilates  slowly,  but  no  effect  was  produced  upon  accommodation  or  upon 
the  tension.  Arganaraz  considers  that  this  combination  is  very  useful 
in  operative  work,  such  as  sclerotomy,  iridectomy,  tenotomy,  and  opera- 
tions for  pterygium,  chalazion,  and  the  like.  When  combined  with 
pilocarpine,  eserine,  or  atropine,  the  action  of  these  drugs  is  increased. — 
{Rev.  de  Therapeutiqtic  med.-chir.,  December  1913.) 

THYIVIUS     EXTRACT     IN     GRAVES'S     DISEASE. 

R.  Hirsch  was  led  to  try  thymus  extract  in  tliis  disease  by  the  fact  that 
children  can  stand  thyroid  medication  much  better  than  adults,  and  very 
seldom  suffer  from  Graves's  disease.  In  them  the  thymus  gland  is  still 
active,  and  is  able  to  counteract  the  effects  of  any  hyper-secretion  from  the 
thyroid  gland.  Tablets  of  thymin,  containing  o'5  g.,  were  given  twice  a 
day,  and  in  one  typical  case  an  increase  of  30  lbs.  in  weight  was  obtained 
in  two  months,  with  marked  general  improvement  which  rendered  a 
proposed  operation  unnecessary.  Several  patients,  who  had  been  operated 
upon  without  benefit,  were  greatly  improved  by  this  treatment,  losing  all 
their  symptoms. — {Deutsche  medizin.  WochenKhr.  44,   1913.) 

PITUITARY     EXTRACT     IN     GRAVES'S     DISEASE. 

Pal  reports  the  case  of  a  man,  of  32  years,  whose  symptoms  included  a 
pulsating  goitre,  von  Graefe's  sign,  marked  tachycardia,  tremor  of  hands 
and  feet,  dyspnoea,  and  loss  of  weight  (30  kilos,  in  12  months).  He  was 
given  hypodermic  injections  of  pituitary  extract —  '04  g  (gr.  |)  in  each. 
The  treatment  was  continued  for  three  months,  7c  injections  in  all  being 
given.     He  improved  considerably,  the  pulse   dropping   from  140   to    100 
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and  under,  the  tremor  and  insomnia  being  very  much  less,  the  breathing 
easier,  and  the  weight  increasing  from  46  to  53  kilos.^(Sf»iaine  medicate, 
January  1914.) 

PIXUITARV     EXTRACT     IN     OBSTETRICS. 

Watson  is  of  opinion  that  the  chief  field  of  usefulness  of  pituitrin  is  in 
the  first  and  second  stages  of  labour,  when  there  is  delay  due  to  the  feeble- 
ness of  the  pains,  alone  or  when  combined  with  other  complications,  such 
as  malpositions  of  the  head,  malpresentations,  multiple  pregnancy,  slight 
narrowing  of  the  pelvis,  etc.  It  gives  good  results  in  many  cases  of  post- 
partum haemorrhage,  but  is  not  superior  to  the  various  preparations  of 
ergot.  It  has  the  power,  however,  of  sensitizing  the  uterus,  so  as  to  allow 
these  preparations  to  act  more  powerfully,  the  combination  being  most 
effective. —  (Monthly  Cyclopedia  and  Medical  Bulletin,  August  1914.) 

LEUCOCYTE     EXTRACTS     IN     INFECTIVE     PROCESSES. 

Hiss  and  Dwyer  have  treated  over  300  patients  suffering  from  various 
infections  with  this  extract,  and  report  the  results  obtained  in  ery- 
sipelas. The  cases  were  of  all  types  and  grades  of  severity,  most  of 
them  being  of  the  severe  type  in  which  other  remedies  had  been  tried,  the 
infection  was  well  established,  and  the  general  symptoms  marked.  In 
every  case  there  was  a  marked  reaction,  usually  shown  by  a  fall  in 
temperature  and  a  rapid  improvement  in  the  general  condition.  In  nearly 
every  case,  the  symptoms  disappeared  within  a  few  hours  after  the  first 
injection.  Headache,  nausea,  and  vomiting  disappeared,  and  the  mind 
became  clear  and  quiet.  In  cases  treated  within  48  hours  of  the  onset,  the 
disease  practically  ended  by  crisis.  In  cases  treated  later  in  the  course  of 
the  disease,  the  effect  on  the  temperature  was  not  so  marked,  but  the  general 
improvement  in  condition  was  obtained  and  the  disease  was  cut  short. 

Locallv,  the  burning  and  aching  pain  disappeared  in  a  few  hours,  and 
the  rash  soon  faded  away. 

The  average  duration  of  treatment  in  this  series  was  just  over  three 
days.— (Monthly  Cyclopedia  and  Medical  Bulletin,  October  1914.) 

TREATMENT    WITH    CORRUS   I.UTEUIVI. 

Dannreuther  considers  that  corpus  luteum,  fresh  or  the  dried  extract,  is 
verv  much  more  effective  in  action  than  ovarian  preparations.  He  has 
obtained  good  results  from  giving  it  in  the  following  conditions  :  -  Functional 
amenorrhoea,  scanty  menstruation,  dysmenorrhoea  of  ovarian  origin,  reflex 
nervous  troubles  of  the  natural  and  the  artificial  menopause,  neurasthenia, 
sterility  if  not  due  to  infection  or  mechanical  obstruction,  impaired  function 
in  one  ovary,  frequent  abortions  not  due  to  disease  or  displacement,  and 
excessive  vomiting  in  pregnancy. 

He  found  that  the  treatment  produced  some  giddiness  at  first,  but  this 
soon  passed  off  and  tolerance  was  established.  The  pulse  rate  is  usually 
increased,  but  tliere  is  no  rise  of  blood  pressure.  The  extract  used  should 
be  obtained  from  the  ovaries  of  pregnant  animals  only.  During  Ihe  treat- 
ment it  is  necessary  to  keep  a  constant  watch  on  the  blood-pressure  of  the 
patient. 
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Dannreuther  used  an  extract  obtained  from  pregnant  cows,  which 
represents  about  six  times  the  weight  of  the  fresh  moist  substance.  He  did 
not  give  any  fresh  substance  nor  the  ordinary  desiccated  extracts.  The 
usual  dose  given  was  one  of  live  grains  in  a  capsule  three  times  a  day.  This 
quantity  was  very  seldom  increased,  but  occasionally  ten-grain  doses  were 
foundnecessary.  After  taking  five-grain  doses  of  the  extract  for  a  week,  a 
fall  in  the  blood -pressure  is  usually  found  to  have  occurred,  and  if  this  has 
taken  place  too  quickly,  the  administration  must  be  suspended  for  a  time. 
The  height  of  the  blood-pressure  must  be  noted  carefully  before  beginning 
the  treatment,  and  during  its  course  readings  must  be  taken  every  week.  If 
the  fall  is  as  much  as  i  j  m.m.,  the  treatment  must  be  stopped  until  at  least 
10  m.m.  of  this  fall  have  been  regained.  The  resumption  must  be  made 
carefully.  The  blood-pressure  should  never  be  allowed  to  fall  below 
90  m.m.  in  any  case. 

Dannreuther  considers  it  important  always  to  make  use  of  freshly  pre- 
pared extract,  and  puts  a  limit  of  three  months  after  manufacture  to  ensure 
reliability.  He  has  treated  about  So  cases,  and  obtained  good  results  with 
few  exceptions. — 'Journal  of  the  American  Medical  Association,  January,  1914.) 

OPOTHERAPY   IN    CHRONIC   OSTEOARTHRITIS. 

P.  W.  Roberts  treats  this  disease  by  giving  glandular  prepara- 
tions, rest,  diet  limiting  the  in-take  of  calcium,  and  high  frequency  current 
(d'Arsonval).  The  glandular  preparations  are  from  the  thymus,  thyroid, 
and  pituitary,  all  of  which  have  a  direct  influence  upon  nutrition,  although 
no  single  one  of  them  is  able  by  itself  to  regulate  metabolism.  The 
thyroid  is  the  least  used  in  this  disease,  for  it  is  rarely  useful  alone,  but 
may  be  so,  in  combination  with  the  other  glands,  when  the  weight  has 
increased.  In  that  case,  as  soon  as  the  full  physiological  effect  has  been 
obtained,  the  dose  must  be  made  much  less,  and  kept  reduced  during 
treatment.  The  thymus  is  slow  in  producing  effects,  but  these  have  been 
proved  to  be  of  value  in  osteoarthritis,  whether  of  Nathan's  metabolic 
type  or  in  the  chronic  infective  form.  It  is  given  in  doses  of  10  or 
15  grains,  three  times  a  day,  for  some  months  (six  at  least).  It  should 
not  be  given  when  there  has  been  a  rapid  increase  in  weight  because 
it  often  stimulates  general  nutrition  very  notably.  Fresh  preparations 
must  be  used,  because  it  loses  its  activity  very  quickly.  The  pituitary 
gland,  given  by  intra-muscular  injections  of  i  and  2  per  cent,  solutions 
of  the  whole  body,  has  yielded  good  results,  i  c.c.  of  the  i  per  cent,  solution 
is  injected  daily  for  a  fortnight,  and  then  the  2  per  cent,  solution  is 
used.  The  blood -pressure  must  be  taken  occasionally  and  the  urine  must 
be  tested  for  sugar.  Tablets  of  the  whole  gland  are  not  to  be  relied  on,  but 
■will  sometimes  produce  the  same  effects  as  the  injections.  The  posterior 
lobe  alone  does  not  appear  to  have  any  definite  effect  upon  joints,  but 
Roberts  has  had  good  results  from  giving  capsules  of  the  powdered  anterior 
lobe.  This  combined  with  thymus  seems  to  be  more  effective  than  thymus 
alone,  and  is  given  in  doses  of  two  grains  in  capsules,  three  times  a  day. — 
{Medical  Record,  May,  191.^.) 

PITUITARY     EXTRACT    IN     H/EIVlOPTYSiS. 

Houssay  has  advised,  since  191 1,  the  use  of  pituitary  extracts  to  stop 
haemoptysis,  but  these  have  only  been  tried  of  late  years  in  haemorrhage 
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from  the  lungs.  Their  effectivity  depends  upon  three  factors,  which  act 
together,  i.  Pulmonary  hypotension,  due  to  their  initial  depressant  effect 
upon  the  heart's  cavities,  and,  consequently,  upon  the  right  heart.  These 
facts  were  proved  by  Houssay  in  the  horse  by  means  of  Chauveau  and 
Marey's  sounds.  2.  Pulmonary  vaso-constrtction,  demonstrated  by  Dale. 
3.  Acceleration  of  the  coagulation  of  the  blood,  determined  by  Weill  and  Boye, 
and  others.    This  factor  is  the  least  important. 

The  haemostatic  action  of  these  extracts  has  been  proved  by  Wiggers, 
Rist,  Leon  Bernard,  and  Flandrin.  Several  patients  have  been  treated  by 
Destefano  and  Coin.  The  latter  has  had  four  cases  of  haemoptysis,  in  which 
the  bleeding  was  stopped  very  shortly  after  the  injection.  Tlie  extract  is 
well  tolerated  by  patients :  the  only  fatal  case  after  its  use  was  reported 
by  Jacquerod.  The  injection  was  followed  by  an  asystolic  crisis  with 
dilatation  of  the  right  heart,  and  tlie  autopsy  showed  the  intra-ventncular 
rupture  of  an  arteriole,  to  which  possibly  the  drug  had  contributed  to 
a  small  e.Ktent.  The  substance  to  be  used  should  be  an  extract,  pituitrin 
or  any  other,  standardized  to  20  per  cent,  of  the  posterior  lobule  of  the 
pituitary  body.  Not  more  than  one-half  of  a  c.c.  should  be  injected  into 
a  vein  in  the  bend  of  the  elbow,  intra-venous  injection  being  the  preferable 
method  of  administration.  The  injection  is  followed  by  pallor,  malaise, 
feeling  of  oppression  in  the  epigastrium  with  a  tendency  to  lipothymia. 
These  symptoms  clear  off  quickly,  except  the  pallor.  After  the  haemorrhage 
is  stopped,  the  sputa  remain  stained  for  some  time.  When  the  sputa  are 
only  slightly  tinged,  and  the  bleeding  is  not  free,  the  pituitary  extracts  are 
not  of  much  service  and  should  not  be  used. — iRefite  de  Thcrapeutique 
med.-chir.,  July  15,  1914.) 

TREATIWIENT    OF    DIABETES     INSIPIDUS    WITH 
PITUITARY     EXTRACT. 

Biach  reports  the  case  of  a  man,  21  years  old,  who  had  suffered  since 
the  age  of  7  seven  years  from  intense  thirst  and  headache.  He  passed 
from  12  to  15  litres  of  urine  (sp.  g.  ic03-icio5)  daily,  and  drank  20  litres 
of  liquids.  Injections  of  pituitary  extract,  o"  10  g.  three  times  a  day, 
brought  about  a  decrease  in  the  polyuria  to  qi  litres.  Larger  doses 
brought  this  amount  down  to  4  litres  in  the  24  hours,  increiised  the 
specific  gravity  of  the  urine,  and  lessened  the  thirst.  In  another  case  the 
polyuria  was  reduced  from  7  litres  to  2J. 

The  treatment  is  specific,  for,  in  a  healthy  man,  no  decrease  is  caused 
in  the  secretion.  It  appears  to  act  upon  the  nervous  centres  and  does 
not  affect  the  renal  function  directly,  but  lessens  the  abundant  micturition 
by  moderating  the  thirst.  Its  effect  is  not  persistent,  for  it  has  passed  off 
the  day  after  the  injection.  The  infundibular  pituitary  extract  must 
always  be  used,  and  the  administration  must  be  by  hypodermic  injection, 
for  even  in  large  doses  it  is  quite  ineffective  when  given  by  the  mouth. 
— {Rev.  de  Therap.  med.-chir.,  March   i,   1914  ) 

ADRENALIN     IN     PERSISTENT     VOIVIITING     OF 
RRECNANCV. 

Pedro  Valle  adopts  the  toxic  theory  of  the  cause  of  vomiting  in 
pregnancy.  That  condition  induces  increased  function  in  the  suprarenal 
bodies,  which  contributes    towards   the   defence  of   the   organism.     When 
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this  hyperfuncfion  of  the  adrenals  is  not  produced,  voniitinp;  sets  in.  It 
is,  therefore,  logical,  in  these  cases,  to  make  up  for  this  deficiency  of  the 
endocrinous  glands  by  tlie  use  of  adrenalin.  It  is  not  injurious  to  either 
mother  or  child,  is  easily  given,  acts  quickly,  and  stops  the  vomiting. — 
{Revue  de  Thcrapeutiqiie  mcd.-chir.,  January  i,  1914.) 

TREATIVIENT     OF     GRAVES'S     DISEASE     BY 
INJECTIONS     OF     F»ITUITARY     EXTRACT. 

Pal  treated  a  man,  32  years  of  age,  suffering  from  exophthalmic  goitre 
— trembling,  insomnia,  diarrhoea,  tachycardia,  &c. — with  pituitary  extract. 
The  patient  was  in  bad  general  condition  and  had  lost  30  kilog.  in  weight 
in  12  months.  He  was  ordered  vegetarian  diet,  and  given  hypodermic 
injections  of  pituitary  extract.  In  three  months  he  received  66  injections, 
each  of  4  centigr.  of  the  extract.  His  weight  increased  7  kilog.  ;  the 
pulse-rate  fell  from  140  to  92  ;  there  was  less  shivering  ;  and  sleep  became 
quieter  with  easy  res[>iration. — (Revue  de  Thcrapcutiquc  mcd.-chir.,  March  i, 
1914.) 

ADRENALIN     IN     RHEUtVI  ATlSltfl. 

Jaistiick  has  had  excellent  results  in  rheumatic  affections  from  the 
use  of  subcutaneous  injections  of  i-in-i, 000 solution  of  adrenalin.  He  gave 
from  o'5  to  i  cc,  at  most  2  cc.,  per  diem.  In  most  cases  the  pain  and 
swelling  dispersed  in  an  hour  or  two,  but  returned  some  hours  later.  The 
duration  of  the  disease  was  cut  short  appreciably.  The  aftereffects  of  the 
injections  were  more  or  less  sev^ere  shaking  of  the  hands,  sometimes  of  the 
whole  body,  without  any  feeling  of  old.  Usually  there  was  a  feeling  of 
warmth,  with  sweating.  Inflammatory  affections  of  the  nerves  seem  to  be 
favourably  affected  by  adrenalin.  Two  cases  of  sciatica  were  much  improved 
after  a  few  injections. — (Med.  Klinik.  Xo.   11,  1913-) 

ADRENALIN     IN    WHOOF>ING-COUGH. 

Fravost  describes  the  treatment  adopted  by  Chevrel,  in  the  Hotel-Dieu 
at  Rennes,  which  chiefly  consists  in  the  use  of  adrenalin.  As  a  general  rule, 
inhalations  are  employed  as  well,  composed  of  2  parts  of  salicylate  of 
methyl  and  i  part  of  eucalyptol.  About  a  teaspoonful  of  this  mixture  is 
placed  in  a  saucer,  close  to  each  patient,  and  allowed  to  evaporate  into  the 
room.  The  quantity  is  replenished  three  times  a  day  to  ensure  continuous 
medication.  This  method,  which  is  easy  and  not  expensive,  is  considered 
by  Chevrel  to  be  of  very  great  sers'ice. 

The  average  dose  of  adrenalin  given  is  one  drop  of  the  i-in-i ,000 solution 
each  day  for  every  year  of  age.  This  dose  may  be  doubled  without 
inconvenience.  In  the  majority  of  cases  an  excellent  effect  is  produced, 
especially  on  the  vomiting,  which  gets  less  almost  at  once.  The  effect  on 
the  paroxysm  is  not  so  marked.  The  general  condition  is  greatly  improved 
by  the  adrenalin,  for  the  cessation  of  the  vomiting  allows  nutrition  to  be 
carried  on  properly.  Thoss  patients  who  have  been  treated  with  adrenalin 
have  been  noticed  to  be  free  from  complications  and  relapses. — [Journ.  de 
Med.  ct  de  Chir.  prat.,  June   10,   1914.) 

TREATMENT     OF     HYF»ERACTIVE     INTERNAL 
SECRETING     GLANDS     WITM     X-RAYS. 

Zimmern  and  Cottentot  claim  that,  without  going  so  far  as  suppression 
of  secreting  function,  irradiation  suitably  regulated  can  lessen  the  functional 
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activity  of  a  gland.  All  the  glands  of  internjil  secretion  are  susceptible  to- 
this  treatment ;  their  resistance  to  the  action  of  the  rays  is  always  greater 
than  that  of  the  glands  of  external  secretion. 


It  has  been   proved  that  by  treating  uterine  fibromata  by  ray  treatment, 
an  artificial  menopause  is  induced  with  its  usual  concomitants. 


To  reduce  the  functional  activity  of  this  gland,  strong  doses  of  X-rays 
are  necessary.  The  results  of  this  treatment  on  exophthalmic  goitre  are 
extremely  variable,  but  the  same  thing  applies  to  all  other  methods  of 
treatment  of  this  disease.  It  is  suggested  that  what  is  in  question  is  the 
matter  of  doses. 

riTUITARY    CJ-AND. 

Two  observations  have  been  recorded,  one  of  which,  reported  by  Beclere, 
seems  conclusive.  It  may,  therefore,  be  hoped  that  the  development  of 
gigantism  and  of  acromegaly  may  be  checked  by  reducing  the  functional 
superactivity  of  the  pituitary  gland  by  means  of  irradiation,  especially 
when  these  aie  observed  in  an  early  stage. 


Eight  cases  have  been  reported  and  the  results  prove  that  in  a  few 
days  irradiation  will  effect  the  disap{  earance  of  the  stertor,  the  suffocating' 
attack,  and  cyanosis,  characteristic  of  hypertrophy  of  the  thymus  gland 
in  children. 

SUPRARENAL    BODIES. 

These  are  known,  nowadays,  to  play  an  important  part  in  the  patho- 
genesis of  atheroma  and  of  arterial  hypertension.  Zimmern  and  Cottentot 
have  treated  27  patients  showing  permanent  arterial  hypertension.  Only 
4  of  these  failed  to  show  any  modification  of  pressure,  whilst  in  the  others 
a  fall  of  from  i  to  7  cm.  Hg.  was  obtained  which  lasted  in  some  cases 
for  7  months.  With  others  it  was  necessary  to  repeat  the  irradiation  from 
time  to  time.  The  greatest  successes  were  obtained  in  the  pure  hypertension 
cases,  15  ;  in  these,  besides  the  high  pressure,  all  the  functional  symptoms 
were  very  greatly  influenced.  In  7  atheromatous  cases,  the  results  were 
not  so  striking.  Albuminuria,  if  present,  was  not  affected  at  all ;  it  is  a 
contra-indication  for  the  treatment  in  diabetes,  if  the  amount  of  sugar 
increases,  whilst  the  blood-pressure  is  lowered. — (La  Presse  medicale, 
February  18,  1914.) 
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(a)  By  F.  SWINFORD  EDWARDS,  F.R.C.S. 

President  of  the  Sub-Section  of  Proctology,  Royal  Society  of  Medicine;  Cnnaulting 
Surgeon  to  St.  Mark's  Hospital  for  Diseases  of  the  Rectum,  e'.c. 

This  is  a  subject  to  which  I  devoted  some  time  and  attention, 
when  I  was  an  Assistant  Surgeon  to  St.  Mark's  Hospital. 
In  1 888,  a  paper  of  mine,  dealing  with  the  subject,  was  pub- 
lished in  the  British  Medical  Journal,  and  gave  the  results  of 
many  cases  treated  in  the  Out-patient  Department.  Mr.  Ivor 
Back's  paper  on  hasmorrhoids  in  the  October,  1914,  number 
of  The  Practitioner  and  Sir  James  Goodhart's  comments 
thereon  in  the  December,  19 14,  number,  have  re-awakened 
my  interest. 

Let  me  say  at  once,  that  I  have  never  repented  having 
recommended  this  procedure  to  the  profession,  now  25  years 
ago.  The  favourable  opinion  I  then  formed  of  it,  from  an 
experience  of  over  100  cases,  has,  with  time,  rather  increased 
than  diminished. 

We  all  see  many  cases  of  internal  haemorrhoids  which 
require  no  operation,  but  can  be  dealt  with  successfully  by 
ointments,  suppositories,  attention  to  diet,  and  the  careful 
regulation  of  the  bowels,  etc. ;  but  when  hcemorrhage  is  a 
marked  feature,  when  protrusion  takes  place  at  stool   or  on 
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exercise  and  necessitates  replacement  by  the  patient  or  an 
attendant,  or  when  various  reflexes  are  induced  undermining 
the  patient's  health,  some  form  of  operation  is  necessary'. 

After  an  experience  of  some  6,000  operations  for  piles, 
I  am  strongly  of  opinion  that  what  is  known  as  Salmon's 
operation  is  the  best  in  the  majority  of  cases.  Whitehead's, 
which  bid  fair  at  one  time  to  take  its  place,  is,  I  am  glad 
to  say,  rapidly  falling  into  disfavour,  for  I  have  seen  many 
ill-results  following  this  operation,  even  when  carried  out  by 
skilled  hands.  The  clamp  and  cautery  operation  in  uncom- 
plicated cases  of  internal  haemorrhoids,  when  the  piles  are 
not  more  than  three  in  number,  is  quite  excellent.  Con- 
valescence is  rapid,  pain  negligible,  and  haemorrhage  no  longer 
to  be  feared  if  only  a  small  rubber  flatus  tube  is  inserted 
and  left  in  for  three  or   four  days. 

With  regard  to  the  Injection  Treatment  of  haemorrhoids, 
the  cases  suitable  are  those  of  reducible  internal  haemorrhoids, 
which  are  uncomplicated  by  external  tags  or  piles — fissure 
or  fistula ;  cases  in  which  the  patient  cannot  afford  to  lie 
up,  which  is  usually  the  case  with  medical  practitioners ; 
and  those  in  which  an  operation  under  anaesthesia  is  either 
objected  to  by  the  patient  or,  on  account  of  heart  or  lung 
trouble,  is  considered  risky.  My  method  of  procedure  is  as 
follows  : — 

After  a  warm  boracic  enema,  the  piles  are  extruded  at 
stool.  The  patient  is  then  placed  on  a  couch  in  the  knee- 
elbow  position,  and  the  piles  mopped  over  with  a  little  warm 
lysol  or  other  antiseptic  lotion.  A  hypodermic  syringe  is 
filled  with  the  following  solution  : — 

R     Acid.  Carbol.  -  -  -  -    gr.  xxiv. 

Glycerini        -  -  -  -     5  '• 

Aquam  ad      -  -  -  -     5  ii. 

At  first,  I  used  a  10  per  cent,  solution,  i.e.,  half  this 
strength,  but  I  have  found  the  stronger  much  more  efiicacious. 

The  needle,  of  good  lumen,  is  then  passed  into  the  centre  j 
of  each   prolapsed   haemorrhoid  in   turn,  from   3   to   6   drops 
being    injected    according    to    the    size    of    the    pile.      This  l 
is   usually   quite   painless.      Swelling  occurs  at   once,  so  the  j 
sooner  the  piles  are  returned  the  better.    The  patient  is  then 
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allowed  to  po  home,  with  a  caution  to  return  the  piles  at 
once  should  any  prolapse  occur,  otherwise  strangulation  and 
slougliing  might  ensue.  A  second  injection  is  sometimes 
necessary  after  the  lapse  of  a  month  or  two,  but  in  many 
cases  recurrence,  if  it  takes  place  at  all,  is  postponed  for 
a  3'ear. 

SVhen  circumstances  permit,  I  prefer  to  carry  out  this 
treatment  in  a  patient's  own  bed-room,  in  order  that  he  may 
rest  quietlv  in  bed  until  the  next  day.  Should  the  piles 
prolapse  after  an  action  and  not  return  of  themselves,  the 
patient  is  instructed  how  to  replace  them  with  as  little  delay 
as  possible. 

I  am  thoroughly  in  accord  with  the  general  purport  of 
Mr.  Back's  paper,  though  [  differ  from  him  in  the  technique 
as  well  as  in  the  solution  used  in  the  injection  treatment. 
If  there  is  no  risk  in  injecting  all  the  piles  at  one  sitting, 
surely  this  must  be  the  better  plan  ! 

This  treatment  is  absolutely  contraindicated  in  cases  of 
irreducible,  inflamed,  or  sloughing  hemorrhoids.  I  quite  agree 
with  Sir  James  Goodhart,  that  the  treatment  of  hffimorrhoids  by 
injection  might  be  employed  more  frequently  than  it  is,  but 
my  experience  differs  from  his  in  the  after-result  of  the  ligature 
operation  (Salmon's),  when  it  has  been  carried  out  by  those 
who  have  had  some  experience  of  it ;  in  competent  hands,  it 
is  free  from  all  risk.  The  stay  in  hospital  or  a  nursing  home 
averages  two  and  a  half  weeks.  It  is  a  radical  cure,  and  should 
give  rise  to  no  local  trouble  afterwards  ;  indeed,  in  mj'-  experi- 
ence, local  troubles  including  constipation,  various  neuroses, 
and  the  "  mens  conscia  recti "  become  things  of  the  past. 

The  reason  why  I  do  not  recommend  the  injection  treat- 
ment in  preference  to  an  operation  is,  that  patients  who  come 
to  us  have  usually  suffered  for  some  considerable  time,  and 
want  a  cure,  not  treatment  with  a  possibility  or  even  a  pro- 
bability of  a  cure. 

To  show  how  comparatively  few  cases  are  fitted  for  the 
injection  treatment,  I  may  instance  to-day's  afternoon  work 
at  St.  Mark's  Hospital.  I  had  eleven  cases  of  internal 
haemorrhoids  to  operate  upon,  but  in  only  one  there  was  no 
complication  ;  amongst  the  others  were  four  cases  of  fissure, 
one  of  anal  ulcer,  one  of  thrombosed  internal  pile,  and  in  four 
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there  were  also  external  piles. 

In  conclusion,  the  great  advantage  the  injection  method 
has  over  all  others  is,  that  it  does  not  laj'  the  patient  up.  No 
anaesthesia  is  required,  and  therefore  no  post-operative  sickness 
to  be  dreaded.  It  is  practicall)'  painless,  is  devoid  of  risk,  if 
only  the  usual  antiseptic  precautions  are  taken  and  due  obedi- 
ence given  to  instructions.  The  patient  begins  to  get  better  at 
once  ;  haemorrhage  and  prolapse  cease  or  diminish  rapidly. 
If  one  injection  does  not  suffice,  one  or  two  more  can 
always  be  given. 


(5)  B^  p.  LOCKHART-MUMMERY,  F.R.C.S. 

Senior  Swgeon,  St.  Mark's  Hospital  and  Queen't  Hospital  for  Children  : 
Honorary  Surgeon,  King  Ed-ui}ard  VIl.'s  Hospital  for  Officers. 

In  his  article,  published  in  the  December,  19 14,  number  of 
The  Practitioner,  criticizing  i\Ir.  Ivor  Back's  paper,  Sir 
James  Goodhart  raised  the  question  of  the  best  treatment  of 
internal  haemorrhoids,  and,  personally,  I  was  much  interested  in 
reading  his  views  on  this  subject.  The  consulting  physician 
naturally  sees  the  results  of  operative  procedures  from  a 
different  point  of  view  to  that  of  the  surgeon,  and  there  is 
nothing  so  interesting  as  studying  a  subject  from  a  point  of 
view  other  than  one's  own. 

I  notice  that  Sir  James  seems  to  have  a  preference  for  the 
treatment  of  internal  haemorrhoids  by  injection,  and  that  he 
has  asked  for  the  opinion  of  others  on  this  question.  The 
treatment  of  internal  piles  by  injection  is,  in  my  opinion, 
excellent  in  suitable  cases,  and  is  a  method  of  treatment  which 
I  have  used  extensively  since  I  first  learnt  it  when  I  went  to 
St.  Mark's  Hospital.  Hardl}'  a  week  passes  in  which  I  do  not 
treat  some  patient  by  this  method,  and  I  have  been  much 
pleased  with  the  results  in  selected  cases.  It  is,  however,  in 
my  opinion,  not  a  suitable  method  except  in  selected  cases,  and 
recurrence  is  certainly  not  uncommon,  although  one  can 
always  repeat  the  injection  at  a  later  time. 

This  treatment  for  internal  piles  was,  I  believe,  first  brought 
to  the  notice  of  llie  medical  profession  in  this  country  by  my 
colleague,  "Mr.  Swiuford  Edwards,  in  an  article  in  the  British 
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Medical  journal,  October  131I1,  1SS8,  and  he  was,  I  tliink, 
somewhat  criticized  for  recommending  what  was  considered  a 
quack  remedy.  Ever  since  that  time,  however,  this  treatment 
has  been  in  use  at  St.  Mark's  Hospital,  and  with  good  results. 
Recurrence  of  the  haemorrhoids  certamly  takes  place  not 
infrequently,  and  a  certain  number  of  patients  have  to  be 
operated  upon  subsequently.  There  have  been  cases  of  severe 
pain  and  strangulation  as  the  result  of  injection  in  unsuitable 
cases,  when  there  was  a  large  mass  of  prolapsing  piles,  or 
when  the  patient  was  not  careful  to  prevent  the  piles  from 
prolapsing  after  the  injection. 

Sir  James  asks  whether  any  cases  of  embolism  have 
occurred  after  the  injection  treatment.  Personally,  I  have 
never  seen  or  heard  of  a  case  of  embolism  occurring  after 
injection,  during  the  whole  time  I  have  been  practising  at 
St.  Mark's,  and  the  only  case  I  have  met  with,  in  which  a 
serious  result  followed  this  treatment,  was  one  in  which  I 
inadvertently  injected  a  patient  who  was  the  subject  of 
haemophilia.  He  very  nearly  died  of  haemorrhage  from  the 
needle  puncture.  Fortunately,  we  were  able  to  save  his  life, 
but,  needless  to  sa)',  the  injections  were  not  continued. 

While  I  agree  with  Sir  James  that  the  injection  treatment 
is  satisfactory  in  selected  cases,  I  cannot  agree  with  his  con- 
clusions as  regards  operation.  It  is  not  always  fair  to  draw 
conclusions  as  to  the  merit  of  any  particular  operation, 
without  taking  into  consideration  the  surgeons  who  perform 
that  operation.  Piles  are  extremely  common,  and  to  say  that 
the  operation  is  one  of  the  most  frequently  performed  of 
all  surgical  procedures  is  probably  not  overstating  the  case. 
Further,  every  medical  man  thinks  he  can  operate  for  piles,  and 
as  a  result  of  this,  there  is  probably  no  other  operation  which  is  so 
frequently  performed  b}'  unskilled  operators.  Many  surgeons, 
too,  look  upon  the  operation  for  piles  as  one  which  requires 
no  particular  care  and  verj-  little,  if  any,  after-treatment.  There 
are  still  a  good  many  surgeons  who  operate  for  piles  without 
even  attempting  to  asepticize  the  tissues  beforehand,  and  who 
see  with  equanimity  faecal  material  soiling  the  wounds  during 
the  operation.  Under  these  circumstances,  it  is  hardly  sur- 
prising that  there  are  a  considerable  number  of  patients  who 
have  been  disappointed  at  the  result  of  an  operation  upon 
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their  piles. 

Tlie  real  truth  is,  that  an  operation  for  piles  requires  to  be 
performed  with  considerable  care  and  not  a  little  skill,  and, 
perhaps  move  important  than  all,  requires  very  careful  after- 
treatment  ;  if  the  operation  is  performed  under  these  con- 
ditions, there  is,  I  believe,  no  surgical  operation  which  can 
show  more  uniformly  excellent  results.  At  the  present  time,  a 
properly  performed  operation  for  piles  should  not  be  followed 
by  any  pain  requiring  the  use  of  morphia,  and  the  patient 
should  be  cured  of  his  trouble  without  its  being  possible  to 
detect  a  m.onth  or  so  later,  on  close  examination,  that  an 
operation  has  been  performed. 

It  is  only  at  a  hospital  like  St.  Mark's  that  one  has  the 
opportunity  of  observing  the  results  of  this  operation,  per- 
formed under  more  or  less  uniform  conditions.  At  that 
institution  a  careful  record  of  cases  has  been  kept  for  many 
years,  and  some  three  hundred  operations  for  this  condition 
alone  are  performed  in  the  course  of  a  single  year.  The 
average  patient  leaves  the  hospital  cured  in  less  than  14 
days  from  the  time  of  operation,  and  the  records  show  that 
the  proportion  who  require  any  further  treatment  is  exceed- 
ingly small.  I  attempted  some  years  ago  to  work  out  the 
percentage  of  recurrences  after  the  ligature  operation  from  the 
hospital  records,  and  it  came  to  considerably  less  than  i  per 
1,000. 

To  sum  up,  I  agree  with  Sir  James  Goodhart  in  con- 
sidering that  the  injection  treatment  is  harmless,  and  in 
selected  cases  gives  very  good  results  ;  but  I  agree  with  Mr. 
Ivor  Back  in  considering  it  inferior  to  operation,  when  this 
can  be  carried  out  by  a  skilled  surgeon  under  suitable 
conditions. 

(c)  By  JAMES  EADIE.  F.R.C.S. 

During  the  last  ten  years,  I  have  made,  in  hospital  and 
private  practice,  about  2,000  injections  for  hsemorrhoids, 
adopting  the  technique  advocated  bj'  Mr.  Dudley  d'A.  Wright, 
which  is  subst:intially  that  described  by  3Ir.  Ivor  Back  in 
The  Practitioner,  October,  19 14. 

It  is  to  my  mind  the  treatment  of  choice  for  primary 
haemorrhoids,  and  that  to  which  1  would  prefer  to  submit  myself, 
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were  I  in  loco  patientis,  in  the  belief  that  it  conforms  to  the 
standard  "  cito,  tuto,  et  jucunde."  I  always  advocate  it  in 
preference  to  operation,  except  in  those  cases  when  for  some 
reason  or  another  the  patient  has  to  submit  to  a  general 
anaesthetic ;  in  that  case,  it  is  well  to  take  advantage  of  the 
anaesthesia,  and  operate  on  the  piles  at  the  same  time. 

In  those  who  submit  to  a  complete  course  of  injections, 
I  believe  the  percentage  of  cures  is  as  high  as  by  any  method 
of  operation,  and  recurrence  is  in  my  experience  the  exception. 
Many  patients  are  so  greatly  benefited  by  a  few  injections, 
that  they  cease  attending  with  the  cessation  of  their  symptoms, 
although  piles  are  still  demonstrable  by  means  of  the  procto- 
scope. It  is  not  to  be  wondered  at,  if  in  course  of  time  these 
give  the  patient  discomfort,  but  even  in  that  case  the  injec- 
tions appear  to  act  for  a  time  after  their  discontinuance,  and 
a  return  of  symptoms  does  not  occur  in  anything  like  the 
percentage  of  patients  one  is  prepared  for.  When  in  the 
course  of  years  the  symptoms  do  recur,  the  patient  turns  up 
for  a  few  more  injections,  is  made  comfortable,  and  goes  his 
way,  until,  if  ever,  the  piles  again  make  their  presence  felt. 

Unlike  ]Mr.  Ivor  Back,  I  inject  three  or  four  piles  at  each 
seance.  That  may  account  for  the  treatment  being  more 
prolonged  in  his  cases. 

I  have  not  experienced  any  dangerous  complication  result- 
ing from  the  treatment,  and  have  never  met  with  embolism. 

The  mishaps  I  have  observed  are  mainly  two  : 

(i)  Pain— which  results  if  the  injection  is  made  too  near 
the  muco-cutaneous  junction,  or  if  the  pile  is  allowed  to  pro- 
lapse and  remain  prolapsed  after  it  is  injected.  I  always  warn 
patients  that  their  part  in  the  treatment  is  to  return  the  piles 
immediately  they  prolapse,  during  the  24  hours  subsequent  to 
injection ;  if  they  fail  to  do  so,  they  will  experience  pain, 
which  is  no  part  of  the  treatment. 

(2)  Sloughing  of  the  mucous  membrane  over  a  small  area 
producing  ulcer  or  fissure.  This,  I  imagine,  results  from  in- 
jecting too  closely  under  the  surface  of  the  mucous  membrane. 
I  endeavour  to  inject  at  least  a  quarter  of  an  inch  deep,  and 
as  near  where  the  veins  leave  the  pile — i.e.,  as  high  up  the 
anal  canal — as  possible. 

When  first,  at  the  instance  and  on  behalf  of  Mr.  Dudley 
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d'A.  Wright,  I  undertook  this  method  of  treating  haemorrhoids, 
I  was  imbued  with  the  scepticism  of  the  surgical  text-books ; 
the  experience  I  have  had  makes  me  enthusiastic  in  its  favour, 
and  I  fail  to  see  why  this  method  does  not  find  more  favour 
with  the  profession. 

(d)  Bv  ROLLIN  H.  BARNES.  M.D. 
Editor  of  "The  Proctologist,"  St.  Louis,  U.S.A. 

Although  not  out  of  my  own  experience,  I  cannot  help  say- 
ing something  in  reply  to  the  article  written  by  Sir  James  F. 
Goodhart,  in  the  December,  19 14,  number  of  The  Practi- 
tioner. His  position  is  that  of  many  a  one  who  has  looked 
upon  the  operations  of  the  ligature,  clamp,  cautery,  and 
Whitehead  as  the  ideals  for  haemorrhoids.  They  were  yester- 
day. Surgery  has  advanced,  and  I  do  not  believe  that  they 
are  up  to  the  standard  of  modern  surgery.  But  because  this 
is  so,  why  take  a  step  backwards  to  the  injection  method  ? 
This  method  will  not  meet  the  demands  of  exactness  in 
modern  surgery. 

It  seems  peculiar  that  a  surgeon  to-day  will  do  one  thing 
in  one  part  of  the  body,  and  forget  all  about  it  when  he 
comes  to  another  part  of  the  body,  which  he  considers  with 
(I  might  say)  superstition.  No  modern  surgeon  would  think 
of  cauterizing  a  tumour  on  the  skin  surface,  especially 
if  it  is  not  infected.  It  makes  one  laugh  to  see  a  modem 
surgeon,  when  it  comes  to  a  pile,  put  a  ligature  round  it, 
cut  it  off,  and  leave  a  stump  that  will  for  ever  bother  his 
patient.  We  might  say  the  same  for  the  clamp  and  cautery. 
What  should  we  think  of  a  modern  surgeon,  who  did  a 
similar  thing  on  the  skin  surface,  and  expected  a  slough  in 
three  to  eight  days  ? 

Proctologists  keep  up  with  the  pace  of  advanced  surgerj'. 
The  reason  we  have  not  done  so  with  haemorrhoids  is  that 
bugbear,  haemorrhage.  It  is  nothing  more,  but  it  is  hard  to 
imagine  a  surgeon  of  to-day  becoming  panic-stricken  at  a 
haemorrhage  from  some  comparatively  small  blood-vessel.  If 
we  keep  our  wits  about  us,  who  cannot  control  a  h;emor- 
rhage  such  as  we  may  find  in  the  hemorrhoidal  region  ? 
We  have  read  so  much  about  the  subject,  that  we  become 
panicky  when   we  see  a  h;emorrhage  in  this  region.     I  would 
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rather  give  a  warning  about  infection,  for  it  is  harder  to 
control. 

Another  obsolete  usage  is  the  "  rectal  plug,"  which  produces 
haemorrhage  rather  than  controls  it.  Muscular  contraction  is 
the  thing  to  depend  upon  in  controlling  hccmorrhage,  whether 
it  be  the  sphincter  or  the  minute  muscularis  mucosa.  When 
all  muscles  are  contracted,  the  haemorrhage  stops.  The  rectal 
plug  is  against  muscular  contraction,  and  besides  is  barbarous, 
for  nothing  is  more  painful. 

Why  constipate  our  patient  ?  That  is  not  modern  surgery  ; 
toxic  absorption  is  against  repair.  With  proper  use  of  the 
enema,  we  can  move  the  bowel  with  little  discomfort  to  the 
patient,  and  how  very  differently  this  patient  feels  than 
one  full  of  toxaemia.  That  old  "  malarial  symptom,"  which 
we  ridicule  to  day  but  which  the  physician  of  j-esterday  recog- 
nized if  he  did  not  explain  correctly,  is  gone.  We  often  hear 
of  some  nerve  bugbear,  but  to-day  toxaemia  explains  much. 

Why  not  in  this  hemorrhoidal  region  treat  a  tumour,  as  we 
should  in  any  other  part  of  the  body  ?  Excise  it,  so  that  the 
skin  or  mucous  edges  come  together  smoothly.  It  may  be 
said  it  takes  skill,  but  then  it  takes  skill  to  become  a  modern 
surgeon.  One  with  a  mechanical  eye  that  is  able  to  cut  clean. 
I  have  little  use  for  the  trimmer,  "  trimmed  up  all  round  " 
quoted  by  Sir  James  Goodhart.  Let  us  leave  the  remaining 
tissues  with  as  little  injury  as  possible,  so  as  to  obtain  the 
quickest  possible  repair.  For  this  reason,  we  should  avoid  the 
suture  when  possible.  For  the  internal  hasmorrhoid,  the  muscles 
will  coapt  the  parts  if  it  has  been  properly  removed ;  externally, 
where  the  wound  gapes  too  much,  it  sometimes  becomes 
necessary  to  use  the  suture  moderately.  Do  not  let  our 
experience  lead  us  backwards  rather  than  forwards  with  the 
trend  of  surgical  improvement. 

REPLY. 

(i)  By  IVOR  BACK,  M.A..  M.B.,  B.C.,  F.R.C.S 

Assistant  Surgton  to  St.  George's  Hospital;  to  the  Grosvenor  Hospital  for 
Women,  etc. 

The   article   on   "  Haemorrhoids,"  which   I  published   in   the 
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October,  19 14,  number  of  The  Practitioner,  was  intended 
to  be,  among  other  things,  a  critical  review  of  the  present 
position  of  the  various  methodsof  treatment  of  internal  haemor- 
rhoids. In  the  December,  1914,  number.  Sir  James  Goodhart, 
in  an  article  entitled  "  On  the  Injection  Treatment  for  Haemor- 
rhoids," referred  to  my  paper  in  flattering  terms,  for  which  I 
am  indeed  grateful  to  him. 

The  fact  that  so  eminent  a  physician  should  venture  into 
the  realms  of  surgery,  and  that  he  should  so  strongly  advocate 
the  claims  of  the  injection  treatment,  which,  whatever  its 
merits  or  demerits,  is  not  practised,  so  far  as  I  know,  by  many 
surgeons  in  this  country,  has  naturally  excited  proctologists, 
and  has  renewed  the  interest  of  tlue  profession  in  this  line  of 
treatment.  I  did  not  claim  to  be  putting  forward  any 
flagrantly  new  ideas,  as  those  who  read  my  article  could 
see  for  themselves.  Had  I  at  that  time  known  that  the 
injection  treatment  was  first  introduced  to  the  medical  pro- 
fession in  this  country  by  Mr.  Swinford  Edwards,  I  should 
have  acknowledged  the  fact.  But  the  discussion  that  my 
paper  has  provoked  proves  it  to  have  served  at  least  one 
useful  purpose. 

What  pleased  Sir  James  was,  that  the  first  treatment  I 
described  was  that  by  injection. 

In  self-defence,  1  must  say  that  because  I  described  the 
injection  treatment  first,  I  did  not  mean  to  imply  that  it  was 
necessarily  the  best  treatment.  In  proof  of  this,  I  beg  leave 
to  repeat  the  final  phrase  of  my  first  paper  :  "  I  look  on 
the  results  of  the  ligature  operation,  if  it  is  carefully  performed 
and  the  after  treatment  is  properly  superintended,  as  being  as  near 
perfection  as  those  of  any  surgical  operation  can  be  expected 
to  be."  For  some  reason,  which  I  have  never  been  able  to 
understand,  an  operation  for  piles  has  come  to  be  regarded 
as  one  of  the  simplest  in  surgery,  and  as  one  which  any 
recently  qualified  man  is  quite  competent  to  perform  suc- 
cessfully. I  wish  to  declare  most  emphatically  that  this  is 
not  the  case.  There  are  many  points  to  be  observed, 
apparently  small,  and  a  knowledge  of  them  is  only  acquired 
by  experience.  It  is  just  these  points  which  make  the  dif- 
ference between  a  successful  result  and  an  indifferent  or  bad 
one.      The   same  remark  applies   to  the  after  treatment.      I 
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am  glad  to  find  that  I  am  in  agreement  with  Mr.  Mummery  here. 

During  the  last  few  months,  I  have  had  the  privilege  of 
taking  out-patients  at  St.  Mark's  Hospital,  where  all  patients, 
who  have  been  operated  on  for  piles,  are  subsequently 
examined  and  kept  under  supervision  for  a  short  time  in  the 
out-patient  department  as  a  routine  measure.  My  experi- 
ence there  amply  confirms  my  original  statement  about  the 
ligature  operation. 

To  return  to  the  injection  treatment,  discussion  leads  to 
the  dissemination  of  knowledge,  and  I  learn  with  interest  that 
other  surgeons  inject  all  the  piles  at  one  sitting.  As  a  matter 
of  fact,  I  was  gradually  arriving  at  this  point  myself.  I  began 
by  injecting  one  pile  at  a  time,  and  hesitated  to  do  more  for 
fear  of  that  very  complication,  the  possibility  of  which  Sir 
James  Goodhart  suggests,  embolism.  I  have  never  known  it 
occur  after  the  injection  of  a  single  pile,  and  I  think  it  fair 
to  presume  that  it  is  equally  unlikely  to  do  so  after  the 
injection  of,  say,  three  or  four  at  one  sitting.  In  futiure,  I  shall 
certainly  adopt  this  modification  of  my  technique. 

I  can  see  no  reason  why  the  injection  of  a  chemical  reagent 
should  cause  embolism.  To  my  way  of  thinking  a  more  likely 
complication,  though  I  have  never  met  it,  would  be  a  throm- 
bosis spreading  up  beyond  the  desired  area.  Since  the 
injection  aims  at  setting  up  a  thrombosis,  which  is  local  and 
confined  to  the  area  of  activity  of  the  chemical  reagent, 
such  a  complication  is  only  likely  to  occur  from  faulty 
technique,  either  from  the  injection  of  too  large  a  quantity  or 
of  too  strong  a  reagent,  or,  last  but  not  least,  from  imperfect 
asepsis.  Sepsis  does,  as  we  know  in  all  branches  of  surgery, 
cause  a  spreading  thrombosis ;  most  rectal  surgeons  have 
seen  it  in  cases  of  prolapsed  strangulated  piles  which  have 
become  infected  through  their  abraded  surface.  Undue  throm- 
bosis is  therefore  a  complication  which  can  be  guarded  against 
absolutely.  With  regard  to  technique,  the  choice  of  injecting 
the  piles  when  extruded,  as  Mr.  Edwards  advocates,  or  through 
a  proctoscope,  as  I  prefer,  is  an  individual  one.  But  1  would 
remark  that  the  cases  in  which  the  injection  treatment  is  most 
likely  to  succeed,  are  those  less  severe  ones  in  which  the 
patient  cannot  prolapse  the  piles  at  will. 

The  real  question  which  has  been  propounded  by  Sir  James 
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Goodhart  is,  as  I  take  it,  not  whether  injection  is  absolutely 
better  than  operation,  but  rather  whether  proctologists  in  this 
country  resort  immediatelj'  to  operation  in  cases  in  which  injec- 
tion would  give  an  equally  good  result  with  less  inconvenience 
to  the  patient. 

The  orificial  expert  is  fair  game  for  the  shafts  of  the  witty. 
I  have  seen  him  accused  of  losing  his  head  in  an  attempt  to 
survey  the  whole  field  of  surgery  through  the  narrow  limits 
of  his  special  aperture  !  I  therefore  answer  with  caution,  lest 
it  be  said  that  my  enthusiasm  has  run  away  with  my 
judgement. 

I  do  think  the  injection  treatment  has  great  advantages  in 
selected  cases,  but  it  has  drawbacks  as  well.  The  best  way  of 
arriving  at  a  sound  judgement  is  to  review  the  pros  and  cons 
categorically. 


(i)  Time  is  saved.  The  patient  is  kept  away  from  his 
business  or  duties  at  the  most  for  24  hours  after  each 
injection. 

(2)  No  anaesthetic  is  needed. 

(3)  The  treatment  is  painless. 

(4)  Immediate  relief  is  given. 

(5)  The  risk  of  complications  in  skilled  hands  is,  as  1 
have  pointed  out,  nil. 


(i)  It  is  absolutely  contraindicated,  as  I  said  in  my  original 
paper,  in  strangulated,  sloughing,  or  irreducible  piles. 

(2)  It  is  a  waste  of  time,  as  Mr.  Edwards  points  out,  when 
the  piles  are  complicated,  as  they  so  often  are,  by  fissure, 
fistula,  or  ulcer,  since  these  can  only  be  cured  by  operation. 

(3)  Recurrence;  and  this  is  the  crux  of  the  whole  matter, 
because  it  is  so  difficult  to  give  exact  figures  on  a  percentage 
basis.  My  own  belief  is  that  about  40  per  cent,  of  suitable 
cases  are  absolutely  cured  by  the  first  injection  or  series  of 
injections  ;  that  the  remaining  60  per  cent,  have  a  return  of 
symptoms  within  four  years ;  and  that  of  this  60  per  cent, 
another  three-quarters  are  cured  by  a  second  injection  or 
series  of  injections ;  that  is  to  say,  that  of  the  original   100 
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case5,  a  permanent  cure  will  not  be  obtained  by  injection 
in  15  cases. 

(2)  By  SIK  JAMES  F.  GOODHART.  Bart.,  LL.D.,  M.D..  F.R.C.P. 
Consulting  Physician  to  City's  Hospital,  rtc. 

The  Controlling  Editor  of  The  Practitioner  having  kindly 
allowed  space  lor  a  few  additional  remarks  upon  the  foregoing 
papers,  I  may  first  say  that  I  am  pleased  to  have  raised  the 
question  of  the  value  of  injecting  piles  for  their  cure,  seeing 
that  it  has  called  forth  so  large  a  measure  of  agreement  from 
such  acknowledged  masters  of  their  craft  as  Mr.  Swinford 
Edwards,  Mr.  Lockhart-Mummery,  and  Mr.  Ivor  Back.  They 
speak  from  an  experience  to  which,  of  course,  I  cannot  pretend, 
and  in  comparison  with  which  I  have  no  claim  even  for  an 
audience,  so  I  shall  only  venture  to  enlarge  still  further  on  two 
points,  and  I  would  do  this  almost  forgetting  my  calling  for  a 
moment  and  speaking  from  the  point  of  view  that  might  be 
taken  by  the  patient  troubled  with  hasmorrhoids. 

One  concerns  itself  with  pain.  It  may  quite  reasonably  be 
in  doubt  whether  surgery  is  considerate  enough  as  regards  the 
production  of  pain  and  its  results.  To  say  this,  after  these 
years  gone  by  spent  in  the  continual  pursuit  of  the  safest  and 
best  anaesthetic,  might  seem  nonsense,  but  it  is  not  so,  for  the 
question  here  is  between  a  treatment  that  is  painless  and  one 
that  is  not  so,  and  where  the  latter  has  far  the  greater 
vogue. 

I  heard  it  said  the  other  day  that  any  and  every  opera- 
tion is  an  outrage  upon  nature.  This  was  no  mere  reckless 
emotional  statement,  for  it  was  intended  to  convey  that  every 
operation  acts  with  more  or  less  vigour  as  a  shock  to  the 
body.  This  is  true.  In  such  a  matter  the  rectum  may  be 
said  to  be  one  of  our  uncomely  parts  that  have  more  abundant 
comeliness,  for  the  extraordinary  and  concentrated  sense,  and 
special  sense,  that  harbour  round  the  anal  ring  are  liable  to 
inflxt  shock  on  the  system  to  quite  a  disproportionate  degree. 
1  remember  paying  a  friendly  visit  to  an  old  sailor  just  after 
the  bowels  had  acted  for  the  first  time  after  his  operation,  and  1 
found  him  reduced  to  a  complete  worm  and  no  man  ;  but  as  sure 
as  I  introduce  this  subject  to  A  or  B,  I  am  waived  off  the  field 
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with  polite  contempt,  and  told  that  the  operation  was  badly 
done  as  "  we  never  get  any  pain  nowadays."  But  I  don't 
know,  I  don't  know,  as  the  Spring  Chicken  used  to  sing.  At 
any  rate,  this  particular  operation  was  done  by  probably  the 
best  known  man  in  his  branch  of  work  of  that  day.  The 
"  no  pain  "  of  the  operator  too  often  means,  in  the  memory  of 
the  sufferer,  very  considerable  discomfort  and  even  distress,  and 
we  know  that  the  operation  for  piles,  reckoned  quite  one  of 
the  smallest  of  surgery,  is  liable  to  be  succeeded  by  a  degree 
of  shock  from  which  recovery  may  be  but  slow.  I  should 
much  like  to  obtain  from  the  patient's  side  the  percentage 
of  those  who  call  themselves  well  after  a  fortnight,  or  even 
three  weeks.     I  doubt  if  it  would  be  a  large  one. 

A  method,  then,  that  even  those  who  have  gone  through 
it  allow  to  be  painless,  and  that  does  not  take  a  man  or 
woman  from  work,  has  such  a  commanding  advantage  that 
the  occasional  necessity  for  a  repetition  of  the  treatment 
seems  but  a  trivial  drawback. 

I  note  that  the  necessity  for  the  selection  of  cases  is 
insisted  upon  rather  forcibly,  even  by  those  who  admit  a  good 
field  for  the  usefulness  of  injection,  and,  of  course,  this  goes 
without  saying  ;  but  I  would  repeat  that  I  have  certainly  been 
surprised  at  the  wide  area  this  selection  may  be  held  to  cover, 
and  in  how  many  grades  of  severity  injection  may  be  quite 
successful.  A  word  needs  also  to  be  said  about  the  after- 
results  in  the  two  groups  of  cases.  I  have  often  wondered 
whether  the  operator  by  knife,  ligature,  or  cautery,  when  he 
calls  his  case  well,  visualizes  to  full  extent  the  discomforts  that 
I  should  suppose,  from  what  I  have  seen,  are  not  infrequent 
long  after  the  patient  is  supposed  to  be  cured. 

Post-operative  discomforts  of  defalcation  must  surely  be  not 
uncommon  from  a  variety  of  conditions.  For  instance,  I  think 
of  a  thin  membranous  stricture  as  one  of  these,  that  I  have 
several  times  come  across  by  accident  when  attempting  to 
clear  up  a  diagnosis  by  an  examination  of  the  rectum.  Indeed, 
I  remember  at  one  time  inclining  to  believe  that  one  particular 
operator,  now  long  dead,  was  prone  to  produce  this  state,  and 
I  think  that  ligature  was  the  procedure  he  always  adopted. 
The  existence  of  scar  tissue  and  the  doing  away  with  the 
buffer  surface  'tvvixt   skin  and  mucous  membrane  are  others. 
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I  am  quite  alive  to,  and  admit  the  justice  of,  the  criticism  that 
I  can  know  but  little  of  the  frequency  of  such  conditions, 
but  I  counter  it  by  saying,  what  I  know  to  be  in  some  measure 
true,  that  if  I  with  a  very  limited  field  of  observation  have  seen 
even  this  little,  there  must  be  plenty  of  others  who  have 
seen  a  like  amount  under  but  similar  opportunities,  and  that 
the  information  thus  obtainable,  could  it  be  capitalized,  would 
be  bv  no  means  negligible.  I  do  not  happen  to  know  of  any 
ill  effects  after  injection,  save,  as  has  been  mentioned  in  some 
of  the  foregoing  communications,  that  it  is  liable  to  be 
incomplete,  but  I  do  not  write  to  advocate  it  as  applicable  to 
ever}'  case,  it  would  be  a  poor  service  to  a  good  operation 
to  claim  it  as  a  panacea.  I  only  say,  that  it  is  a  valuable 
means  of  treating  haemorrhoids  that  is  not  resorted  to  so  often 
as  it  should  be. 

Perhaps  I  may  be  allowed  to  add  that  Mr.  Ivor  Back,  in  his 
reply,  has  treated  all  points  with  such  impartiality,  that  one 
cannot  take  any  exception  to  his  statement  of  the  whole 
case. 

To  the  editor  of  the  St.  Louis  Proctologist,  I  must  make  so 
bold  as  to  say  that  I  think  for  the  moment  he  had  slipped  off 
bis  chair.  He  considers  that  the  ligature,  clamp,  cautery,  and 
the  Whitehead  operation  are  my  ideals.  If  I  had  an  ideal  at 
all,  it  was,  and  is,  injection.  What  the  editor  of  the  Proc- 
tologist's ideal  is  he  does  not  leave  us  in  doubt.  It  is  "  a 
surgeon  who  with  a  clear  eye  cuts  clean,"  and,  in  so  stating  his 
position,  he  reminds  me  of  one  of  his  compatriots,  who  once 
wittily  remarked  that  we  no  longer  removed  the  tumour  from 
the  patient,  but  accomplished  the  removal  of  the  patient  from 
his  tumour.  In  other  words,  he  adopts  the  attitude  of  pure 
militarism  or  the  rant  of  the  knife. 
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UR.^MIC" 


By  H.  batty  SHAW,  M.D.,  F.R.C.P. 

Physician  to  University  College  Hospital  and  to  the  Hospital  for  Consumption 
and  Diseases  of  the  Chest,  Broni[1on.  S.W.,  c.'i:. 

Some  words  of  apology  are  needed  in  introducing  such  a 
subject  as  this.  In  the  first  place,  it  would  be  very  diffi- 
cult to  say  what  is  meant  by  urjemia  ;  and  in  the  second, 
it  would  almost  seem  an  impertinence  to  discuss  the  forms  of 
paralysis  which  occur  in  such  a  condition,  when  they  are  so 
well  recognized  in  the  text-books  and  systems  of  medicine. 
It  will,  doubtless,  be  surmised,  however,  that  there  is  some- 
thing special  in  the  nature  both  of  uraemia  and  of  some  of 
the  paralyses  about  to  be  discussed,  which  has  attracted  the 
attention  of  the  writer.  This  is  a  fact,  and  it  depends 
upon  a  certain  dissatisfaction  which  is  constantly  felt,  when 
theories  have  been  found  wanting,  and  physical  signs  have 
turned  out  to  be  fallacious.  A  paper  such  as  this,  afTords 
an  opportunity  for  practitioners  to  measure  their  practical 
knowledge,  and  to  see  how  much  or  how  liltle  theoretical 
considerations  are  in  harmony  with  it. 


The  ver\'  word  seems  to  carry  in  it  all  that  can  be  wanted 
to  explain  it.  There  is  a  certain  condition  found  in  the 
patient,  which  is  due  to  an  excess  of  uvea  in  the  blood.  But 
most  probably  some  facts  will  be  present  in  the  reader's  mind, 
and  one  of  them  is  that  he  remembers  distinctly,  that  though 
as  a  student  he  was  invited  to  accept  uraemia  as  a  definite 
clinical  condition,  he  was  told  as  well  that  there  was  grave 
reason  to  doubt  whether  what  underlay  this  state,  was  an 
excess  of  urea  in  the  blood  or  a  diminution  of  urea  in  the 
urine  ;  that  thorgh  in  some  cases  these  conditions  were  found, 
yet  in  others  they  were  absent.     He  will  remember  that  some 
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investigators  believed  that  the  real  trouble  was  an  excess  of 
ammonia  in  the  blood,  and  so  he  was  led  to  believe  at  last, 
as  other  bodies  were  supposed  to  be  the  cause,  that  after 
all  the  cause  was  not  known.  It  is  sad  to  have  to  admit  that 
the  imperfection  in  our  knowledge  as  to  the  actual  cause  of 
uraemia  is  little  improved  by  latter- day  investigations.  But 
still  there  has  been  some  advance,  and  it  is  probable  that 
we  are  nearer  the  truth  than  we  used  to  be. 

Let  us  try  to  see  if  we  can  come  to  some  agreement  as 
to  what,  clinically,  we  should  call  ura2mia.  Probably,  we 
should  all  think  of  a  case  presenting  the  following  features  : 
there  is  albuminuria,  casts  are  present  in  the  urine,  and  there 
is  dropsy  ;  in  addition,  there  are  headaches,  vomiting,  an 
offensive  "uraemic"  breath,  and,  if  the  picture  were  com- 
pleted, signs  of  cardiac  hypertrophy  independent  of  valvular 
lesion,  accentuation  of  the  aortic  second  sound,  tortuous 
brachial  arteries,  dyspnoea  independent  of  lung  disease  or 
pleural  effusion,  and  albuminuric  neuro-retinitis.  If  as  well 
there  were  a  scanty  output  of  urine,  coma,  and  fits,  we  should 
fully  agree  with  the  diagnosis. 

ACUTE    AND    CHRONIC    UR.EMIA. 

If  the  symptoms  developed  rapidly,  or  came  on  gradually 
for  a  long  time,  we  should  speak  of  acute  or  chronic 
urjemia,  and  we  should  expect  to  find  the  kidneys  seriously 
affected  with  parenchymatous  or  interstitial  disease,  or  both. 
It  is  commonly  thought  that  the  acute  and  recoA-erable 
ursemic  cases  are  dependent  rather  upon  parenchymatous 
disease  of  the  kidney,  especially  the  acute  inflammations, 
and  that  such  cases  are  free  from  the  clinical  signs  of  cardio- 
vascular change.  When  these  latter  signs  predominate,  we 
should  expect  to  find  chronic  uraemia  and  a  certain  amount, 
perhaps,  indeed,  a  great  amount,  of  interstitial  mischief  in 
the  kidneys. 

LATENT    LR.tMlA. 

But  we  are  not  at  the  end  of  the  varieties  of  uriemia,  for 
there  is  still  the  "  latent  "  form  to  discuss,  which,  curiously,  is 
characterized  by  the  almost  complete  absence  of  "urajmic" 
manifestations.  If  one  kidney  is  absolutely  destroyed,  so  that 
the    patient    has    but    one    organ    to  depend    upon,    and    if 
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that'one'organ  suddenly  is  struck  out  of  function,  for  instance, 
by  the  firm  impact  of  a  stone  in  its  ureter,  no  urine  or  very 
little  urine  is  passed.  One  hears  the  strange  story  that  the 
patient  has  not  passed  any  urine  for  five  days  or  so  ;  but  the 
patient  is  found  little  the  worse  for  this  extraordinary  condi- 
tion and  may  not  have  a  single  symptom  to  complain  of 
except  the  anuria.  Further,  he  may  even  go  on  in  this 
condition  for  from  9  to  14  days.  By  that  time,  perhaps 
before  that  time,  he  may  be  a  little  restless,  his  pupils  may 
become  contracted,  and  he  may  show  a  little  alteration  of 
the  pulse,  slight  muscular  twitchings,  a  little  nausea,  and  a 
little  headache.  This  most  dangerous  condition  we  speak  of 
as  "latent  ureemia,"  and  unless  we  are  fortunate  enough  to 
discover  the  kidney  which,  though  not  able  to  function  by 
reason  of  the  calculus  or  other  obstruction,  could  do  so  if 
relieved  by  the  proper  operation,  we  know  the  patient 
will  certainly  die. 

ACL'TE    OR    CHRONIC    "  UR.SMIA  "    IS    REALLY    L'R«MIA    ADDED    TO    SOME 
TOXIC    BLOOD    STATE. 

Even  on  clinical  grounds,  we  have  every  reason  to  wonder 
why  there  should  be  such  a  difference  in  the  pictures  of  acute 
and  chronic  uraemia,  as  opposed  to  latent  uraemia  ;  the  former 
are  so  well  manifested  by  obvious  symptoms,  and  the  latter 
so  characterized  by  their  absence.  One  doubts  very  much 
whether  we  understand  what  uraemia  is,  and  our  doubts  are 
thoroughly  justified.  A  patient  suffering  from  anuria,  due  to 
non-obstructive  suppression  of  the  functions  of  the  kidneys, 
reveals  a  picture  so  full  of  details  easily  recognizable  ;  whilst  tlie 
patient  sufferiiig  Irom  anuria  due  to  obstruction  of  the  ureter, 
from  whatever  cause,  gives  almost  no  picture  at  ail.  The  former 
patient  dies  in  three  or  four  days ;  the  other  may  live,  may 
be,  for  a  fortnight. 

I  submit  that,  if  the  symptomatology'  of  uraemia  de- 
pended on  the  inabdity  of  the  kidneys  to  excrete  various 
metabolites,  such  as  urea,  ammonia,  or  any  allied  body,  the 
clinical  pictures  in  the  two  conditions  should  be  identical. 
They  are  not  identical,  and  we  have  every  reason  to  believe 
that  it  is  not  so  much  that  the  kidneys  are  at  fault  in  both,  but 
that  in  one  case  there  is  a  pre-renal  abnormality,  and  in  the 
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other  none.  In  non-obstructive  suppression  of  urine  leading 
to  the  classicil  picture  of  uraemia,  the  abnormality  producing 
both  the  uraemia  and,  perhaps,  the  kidney  disease,  must  be  an 
abnormality  of  the  blood.  In  obstructive  suppression  of  urine 
with  little  or  no  urasmic  manifestation,  the  one  and  only 
cause  is  the  kidney  disability.  When  that  is  relieved  the 
slight  symptoms  present  rapidly  disappear,  showing  that  the 
blood  in  this  case,  though  clearly  charged  with  metabolites 
which  ordinarily  escape  by  the  kidneys,  is  little  damaged. 

In  short,  the  very  condition  least  like  clinical  "  uraamia  " 
is  produced  by  a  condition  of  the  blood,  which  is  most 
truly  full  of  urea  and  the  other  metabolites  associated  with 
it,  but  with  no  other  abnormality  so  far  as  we  know  ;  whereas, 
the  condition,  which  gives  us  the  most  faithful  picture  of  what 
we  call  clinical  unemia,  is  just  the  one  in  which  urea  and  its 
allies,  though  sometimes  retained  in  the  system,  are  not 
responsible  for  the  urasmic  symptoms.  What  we  clinically 
call  "  uraemia "  is,  in  truth,  a  something  else  added  to  a 
pathological  uraemia. 

THE    CAUSE    OF    UREMIA. 

Do  we  Icnow  what  this  something  else  is  ?  Has  experi- 
mental medicine  defined  the  effects  produced  by  this  something 
else  ?  Well,  to  such  questions,  two  facts  may  be  brought 
forward.  One  is,  that  in  a  great  number  of  the  cases,  perhaps 
all  we  call  acute  and  chronic  uraemia,  the  blood-pressure, 
temporarily  or  permanently,  is  raised  ;  the  other  is,  that  in 
the  same  cases,  so  far  as  has  been  investigated  at  present,  a 
considerable  number  show  a  reduction  of  the  alkalinity  of 
the  blood.  These  are  the  two  facts  which  have  come  to 
the  front  in  the  last  decade  or  so. 

It  will  be  observed  that  we  have  not  learnt  of  the  presence 
of  any  new  body  in  the  blood  in  these  cases  ;  what  we  have 
learnt  is,  that  there  is  a  change  of  the  functions  of  the  blood. 
The  blood  has  assumed  more  "  pressor "  characters,  and 
become  less  alkaline.  In  short,  its  physiologico-chemical 
character  is  altered,  but  not  in  accordance  with  the  older 
views,  for  those  simply  asked  us  to  believe  in  a  quantita- 
tive change  of  crystalloid  metabolites.  These  were  simple 
bodies,  which,  it  may  be  added,  had  by  Xature  been  derived 
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from  some  complex  bodies,  and  which  experiment  has  shown 
are  of  little  harm  to  the  body,  even  when,  as  in  the  case  of 
obstructive  suppression  of  the  urine,  they  were  accumulated  in 
large  quantities  in  the  body.  There  may  be,  however,  a  limit 
to  the  degree  of  retention  which  can  be  tolerated,  for,  as  we 
know,  death  does  occur,  even  though  it  be  so  late  as  the 
14th  day  of  retention  ;  but  we  are  not  sure  that  death  is  due 
to  the  mere  retention  of  urea,  and  it  may  be  due  to  some  other 
body.  It  may  rightly  be  asked,  what  is  the  cause  of  the 
increased  "  pressor "  character  of  the  blood,  and  what  is  the 
cause  of  the  decreased  alkalinity  of  the  blood,  which  seems  to 
underlie  urajmia  'f 


It  is  easier  to  answer  the  latter  than  the  former  question. 
Death  from  chloroform  poisoning  and  death  from  puerperal 
eclampsia  have  shown  us,  that  the  parenchyma  of  the  liver 
especially  and  of  other  organs  may  reveal  marked  dege- 
neration ;  a  reduction  of  the  alkalinity  of  the  blood  in  these 
cases  has  been  attributed  to  the  liberation  from  the  parenchyma 
of  these  organs  of  acid  bodies,  by  way  of  the  disintegration 
of  proteids. 

Further,  we  kno\v  that  a  reduction  of  the  alkalinity  of  the 
blood  is  a  common  feature  in  diabetic  coma,  especially  when 
we  follow  the  older  and  now  discredited  method  of  cutting 
off  from  our  patients  all  carbohydrates,  whereby  we  compel 
the  patient  to  burn  up  his  own  proteids  and  fats,  for  he  has 
no  carbohydrates  stored  up.  Here  again,  the  destruction  of  fat 
has  led  to  the  liberation  of  glycerine  and  fatty  acids,  and  the 
latter  bring  about  the  reduction  of  the  alkalinity  of  the  serum 
— a  relative  acidosis,  as  it  is  described — and  diabetic  coma  may 
result. 

We  may  not  be  so  sure  why  acidosis  is  present  in 
uraemia,  but  it  is  not  too  great  a  guess  to  believe  that  it 
is  brought  about  by  some  proteid  change  ;  for  the  alveolar 
carbonic  acid  gas  sinks  in  uraemia,  and  the  fact,  that  cirrhosis 
of  the  liver  may  produce  in  the  patient  ura;mic  symptoms 
almost  identical  with  those  of  kidney  disease,  supports  the  idea. 
But  other  facts  have  recently  been  discovered  by  the  analysis 
of  the  blood  in  cases  of  dyspna-a,  a  common  sign  in  uraemia. 
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and  I  liave  known  cases  of  dyspnoea  to  be  associated  with 
Uftemic  breath,  and  even  with  convulsions,  which,  so  far  from 
being  found  to  be  due  to  renal  disease,  were  proved  to  be 
associated  with  quite  healthy  kidneys.  Such  dyspnoea  may 
merely  depend  upon  a  diminished  power  of  the  blood  to  take 
up  oxygen,  according  to  the  theory  of  Barfoal  and  his  pupils. 
The  blood  is  said  to  be  '"  meionectic." 

IIYPERTENSIOM.       RENAL    AND    PRE-RENAL    CAUSES. 

The  association  of  hypertension  with  uraemia  is  a  harder 
problem,  and  awaiis  its  final  solution.  At  one  time,  I  believed 
it  was  always  dependent  upon  the  entrance  into  the  circu- 
lation of  kidney  tissue,  which  is  known  to  be  "  pressor "  in 
action  (set  Chart  Xo.  i). 


Chart  I. 

This  chart  shows  blood-pressure  observations,  before  and 
after  nephrectomy,  in  a  patient  who  suffered  from  left  hydro- 
nephrosis. It  is  obvious  that  the  tension  was  raised  before 
the  operation,  was  considerably  lower  after  the  operation, 
and  continued  to  be  lower  until  the  patient  passed  out  of 
observation  on  being  discharged  quite  well.  It  really  looks 
as  if  the  atrophy,  which  was  taking  place  in  the  left  hydro- 
nephrotic  kidney,  had  led  to  the  entrance  of  renal  tissue 
into  the  circulation  causing  the  rise  of  tension.  When  the 
faulty  organ  was  removed,  the  raised  tension  gave  place  to 
normal  and  subnormal  tension. 

To  my  chagrin,  I  have  seen  cases  of  high  blood-pressure 
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associated  with  little  or  no  change  in  the  kidneys.     Evidently, 
in  some  cases,  then,  we  must  look  for  pre-renal  causes. 

Thus,  the  two  more  recently  discussed  alterations  of  the 
blood  in  kidney  diseases  may  be  due  to  causes  outside  the 
kidneys  and  independent  of  them.  We  may  feel  that  such 
an  explanation  is  most  revolutionary,  in  that  it  upsets  all 
accepted  doctrines.  However,  it  is  no  use  avoiding  the 
difficulty,  if  the  accepted  doctrines  have  always  been  held  to 
be  of  doubtful  value,  and  if  the  facts  of  bedside  study  give 
the  lie  to  them.  Neither  urea  nor  any  other  crystallizable 
metabolite  is  capable  of  causing  hypertension  ;  indeed,  they 
produce  hypotension,  and,  so  far  as  I  know,  do  not  cause  a 
reduction  of  the  alkalinity  of  the  blood. 

NEED    FOR    RETAINING    THE    TERM    "  fR.F.MIA." 

In  the  absence  uf  knowledge  as  to  the  nature  of  the 
causes  which  produce  hypertension  and  acidosis,  we  may  keep 
the  term  "uraemia"  as  one  which  describes  a  fairly  definite 
clinical  state.  But  we  must  be  open-minded  about  it, 
and  when  next  we  meet  with  what  looks  like  uraemia,  we 
must  see  to  it  that  we  have  as  well,  definite  evidence  of  dis- 
turbance of  the  kidneys,  such  as  albuminuria,  drops}',  casts, 
and  albuminuric  neuro-retintitis,  before  we  state  that  the 
uraemia  we  are  called  upon  to  help  is  associated  with  kidney 
disease. 

I  have  seen  "ura^mic"  manifestations  in  liver  diseases 
and  in  cardiac  failure  ;  yet  the  kidneys  at  the  post-niurtem 
were  found  to  be  practically  healthy.  If  we  admit  that 
"  uraemic  "  manifestations  may  be  present  when  all  seems  well 
with  the  kidney,  judging  either  from  the  clinical  or  patho- 
logical point  of  view  or  from  both,  a  point  which  I  think 
may  be  conceded,  then  the  way  is  open  to  discuss 
the  cerebral  paralysis  which  we  may  meet  with  in  this 
anomalous  condition. 

UR.EMIC    CEREBRAL    PARALYSIS. 

I  do  not  propose  to  discuss  all  the  causes  of  cerebral 
paralysis,  which  we  meet  with  in  uraemia,  for  they  are  well 
enough  known.  We  have  all  seen  the  commonest  cause, 
namely,  cerebral   haemorrhage,   most  frequently   into   the   in- 
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ternal  capsule,  and,  though  less  frequently,  into  the  meninges. 
But  a  point  which  is  of  interest  is  this,  that  we  may  not  rely 
on  the  blood- pressure  chart  as  a  means  of  diagnosis  of 
cerebral  haemorrhage  from  other  causes  of  cerebral  paralysis, 
such  as  thrombosis,  embolism,  meningitis,  etc.  (which  may  be 
the  causes  of  cerebral  paralysis  in  uraemia),  in  cases  showing 
hypertension. 

A  large  cerebral  hasmorrhage  will,  on  its  own  account,  cause 
high  blood-pressure,  but,  unfortunately,  uraemia  is  in  itself 
frequently  associated  with  hypertension  without  the  occurrence 
of  cerebral  hjemorrhage.  To  put  it  in  another  way,  a  patient 
who  has  had  an  attack  of  hemiplegia,  and  is  found  to  have 
high  blood-pressure,  may  owe  his  high  blood-pressure  to  a 
haemorrhage,  to  the  state  we  call  uraemia,  or  to  both. 
This  brings  us  to  the  form  of  cerebral  paralysis  occurring  in 
urasmia,  which  may  be  unassociated  loith  any  visible  naked  eye 
change  in  the  brain  whatever.  This  is  the  form  of  cerebral 
paralysis  to  which  I  wish  to  call  attention,  especially 
because  it  is  one  with  w^hich  we  are  least  familiar,  and  about 
which,  though  recognizing  its  existence,  we  have  so  little  to 
say  in  explanation. 

Let  us  turn  to  the  various  nervous  manifestations  with 
which  we  are  all  familiar  in  uraemia.  The  more  common  group 
is  that  winch  shows  that  the  cerebrum  and  other  nerve 
centres,  so  far  from  being  paralysed,  are  irritated,  namely, 
ura:mic  convulsions  or  epilepsj',  uraemic  mania,  uraemia 
delirium,  urasmic  delusions,  uraemic  vomiting,  uraemic  dyspnoea. 
It  is  quite  clear  that  both  the  cerebral  cortex  and  various 
nerve  centres  are  capable  of  being  irritated,  until  one  or 
other  of  the  above  manifestations  is  brought  about.  What 
is  it  that  causes  this  irritation  ?  All  we  can  say  is  that 
the  blood  in  at  least  one  of  them — uraemic  dyspnoea — 
shows  reduction  of  alkalinity.  As  to  the  other  manifestations, 
we  are  completely  ignorant  of  their  causes,  or  of  any 
associated  change  in  the  blood.  We  know,  from  what  has 
already  been  said,  that  it  is  not  due  to  the  retention  of  any 
known,  cr}-stallizable  body.  I  have  admitted  that  there  is  nc 
satisfactory  direct  evidence  to  prove  that  it  is  always  due  to 
any  effect  of  the  kidney  substance,  which  has  been  diverted 
into  the  blood  stream.    All  we  can  say  is,  that  it  is  due  to  some 
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abnormal  substance  present  in  the  blood. 

But  we  must  turn  to  the  obverse,  and  remember  that  just 
as  uraemia  may  be  associated  with  signs  of  irritation  of  the 
central  nervous  system,  so  it  may  be  associated  with  signs  of 
depression  of  the  nervous  system,  including  the  cortex  and 
nerve  centres.  For  we  are  all  familiar  with  uraemic  coma, 
uraemic  melancholia,  or  other  forms  of  uraemic  insanity  of  a 
depressed  type,  with  uraemic  apnoea  such  as  we  see  in  Cheyne- 
Stokes  breathing;  lastly,  we  may  or  may  not  be  familiar 
v/ith  the  subject  of  this  address,  uraemic  cerebral  paralysis, 
hemi-  or  monoplegia,  uraemic  aphasia,  and  uraemic  blindness. 

UR.EMIC    CEREBRAL    PARALYSIS   VCrstlS    PARALYSIS   FOLLOWING    THROMBOSIS 
OF    THE    CEREBRAL    VESSELS. 

I  will  now  ask  what  is  our  position,  when  a  patient 
is  brought  to  us,  who,  without  losing  consciousness,  has  be- 
come paralysed  do\%'n  one  or  other  side,  the  paralysis  coming  on 
slowly  or  with  moderate  rapidity,  and  who  eventually  loses  all 
signs  of  paralysis  ?  In  the  absence  of  any  pain  or  any  signs 
of  kidney  disease,  such  as  albuminuria,  dropsy,  or  casts  in  the 
urine,  I  think  I  am  right  in  saying  that  we  should  attribute 
it  to  thrombosis  of  the  arteries  of  the  brain.  If  such  attacks 
are  repeated,  and  equally  well  recovered  from,  we  should 
adhere  to  the  same  opinion.  Indeed,  some  of  us,  in  obedience 
to  past  faulty  teaching,  may  say  that  the  condition,  even  if 
repeated,  is  due  to  recurring  haemorrhages,  a  position  hope- 
lessly wide  of  the  mark.  How  can  a  cortex  or  pyramidal 
tract  be  damaged  over  and  over  again  in  its  structure,  atid  as 
often  recover  ? 

No,  it  is  most  likely  we  should  say  that  it  was  due  to 
thrombosis  of  the  cerebral  vessels,  and  that  the  recovery  was 
due  to  collateral  circulation  supplying  the  affected  nervous 
substance  with  a  proper  amount  of  blood.  Some  of  us  even 
would  still  be  inclined  to  be  critical,  and  wonder  whether  a 
thrombotic  hemiplegia  could  possibly  be  recovered  from  several 
times,  each  time  being  due  to  thrombosis.  I  now  show 
blood-pressure  charts  of  two  cases  (Charts  2  and  3),  both  of 
whom  were  admitted  for  hemiplegia,  and  both  of  whom 
recovered  from  the  hemiplegia  before  they  left  the  hospital. 

There  is  now  a  greater  inclination  to  agree  that  hypertcns- 
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ion  is  an  expression  of  toxaemia,  and  not  of  arterio-sclerosis. 
No  doubt,  stiff  vessels  may  cause  the  sphygmomanometer  to 
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give   a  reading  of  150  mm.,  but  one  of  these  cases  showed  a 
reading  of  198  mm.,  and  the   other   of  244  mm.      We  have 


Chart  ^.— Alice   C,  at.   53,  ad- 
mitted for    "  tingling  and   numb- 
;s"  of  right  face,  arm,  and  leg, 
1  for  paralysis  of  the  same  parts ; 
ccp    reflfxes    not    increased;    ex- 
lensor    plantar  response  on    right 
aide    on    admission,   became  flexor 
on    Xoveniber    9,    no    albuminuria 
(four    examinations),  few    hyaline 
casts   in    urine,   arteries   tortuous, 
aortic    sound    accentuated.      Com- 
plete rec'tvery  from    hemiplegia  an 
discharge. 


admitted  that  such  high  pressures  do  not  necessarily  mean 
kidney  disease,  and  concluded  that  they  might  mean 
some  alteration  in  the  chemical  character  of  the  blood— 
a  sort  of  "pressor"  toxaemia.  I  admit  that  1  do  not  know  for 
certain  that  neither  of  these  cases  owed  the  hemiplegia  to 
thrombosis  of  the  cerebral  vessels,  but  almost  certainly  they  did 
not  owe  it  to  haemorrhage,  for  they  both  recovered  completely. 
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But  what  we  do  know  is  that  syphilitic  or  other  infective 
thromboses  of  the  cerebral  vessels  are  not  causes  of  hyper- 
tension ;  these  two  cases  showed  hypertension,  so  that  it  is 
presumptive  evidence  that  the  hemiplegia  was  not  thrombotic. 

With  regard  to  the  next  charts  (Charts  4  and  5),  one 
of  the  patients  (Chart  4)  was  admitted  to  hospital  for  loss  of 
strength,  shortness  of  breath,  and  partial  loss  of  consciousness  ; 
the  urine  was  free  from  albumen,  and  his  pressure  had 
reached  as  much  as  160  mm.  He  died,  and  was  found  to  have 
granular  kidneys.  Death  was  accompanied  by  symptoms 
of  urajraia  ;  but  the  point  of  the  case  is  that  two  years 
previous  to  admission  he  had  had  a  stroke,  producing  left 
hemiplegia,  from  wh.ich  he  recovered.  At  the  post-mortem, 
no  sign  of  any  alieration  of  the  brain  or  cerebral  vessels  could 
be  found  to  account  for  his  former  hemiplegia.  It  is  true  he 
had  had  syphilis,  but  no  sign  of  any  syphilitic  scar  or  01 
occluded  vessels  in  the  brain  could  be  found.  Presumably 
his  cerebral  pai^alysis,  which  had  been  entirely  recovered 
from,  was  due  to  a   previous  attack  of  so-called  "  uraemia." 

The  case  of  the  other  patient  (Chart  5)  was  more  con- 
vincing still.  He  was  an  elderly  man,  aet.  80,  who  was  noticed 
to  reel  and  almost  to  fall  in  the  street.  He  was  brought  to 
the  hospital,  and,  though  he  had  not  lost  consciousness,  was 
found  to  have  left  hemiplegia,  hypertension,  and  albuminuria  ; 
both  knee-jerks  were  exaggerated,  and  the  planter  response  of 
the  left  foot  was  extensor  in  type.  Up  to  the  time  of  his 
seizure,  he  had  had  no  illness  whatever  tliroughout  his 
long  life.  His  hemiplegia  persisted,  and  on  the  eighth  day 
after  admission  he  died.  He  had  hypertrophy  of  the  heart,  which 
weighed  16  ozs.,  and  his  kidneys  were  granular  and  only  weighed 
4  ozs.  each.  There  was  absolutely  no  sign  of  disease  in  his 
brain  or  cerebral  vessels  ;  everything  appeared  to  be  normal, 
even  when  the  brain  was  hardened  and  subsequently  laid  open. 
Here  is  absolute  proof,  then,  that  urifcmia,  in  this  case  an 
admittedly  unique  form  of  it,  or,  at  any  rate,  hypertension  and 
granular  kidneys  were  accompanied  by  a  hemiplegia  which  was 
apparently  unaccompanied  by  any  change  in  the  brain  or 
cerebral  vessels.  There  must  have  been  some  poison  or 
poisons  circulating  in  his  blood,  which  caused  his  hyper- 
tension and  the  paralysis  which  so  closely  simulated  an  organic 
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one,  for  he  had  an  extensor  plantar  response  on  the  affected 
side.  For  those  who  have  never  seen  or  heard  of  such  a 
case,  here  is  one  proved  up  to  the  hilt. 

THE    IMPORTANCE    OF    RECOGNIZING   THE    EXISTENCE    OF    l'R.€MIC    CEREBRAL 
PARALYSES. 

Turning  now  to  the  practical  side  of  the  question,  it  is 
this,  that  we  must  not  only  think  of  a  thrombotic  hemiplegia 
in  future,  with  all  the  elements  of  a  wrong  prognosis  following 
in  its  wake,  if  we  find  hemiplegia  occurring  in  a  case  of 
uraemia  or  hypertension.  We  may  say  that  the  patient  may 
get  quite  well  of  the  hemiplegia,  but  we  cannot  say  for 
certain.  The  same  may  be  said  of  cases  of  recurrent  loss  of 
consciousness  associated  with  urasriiia  or  hypertension. 


Chart  (>.~James  B., 
act.  50,  Taxi-cab  dri- 
ver, admitted  uncon- 
scious, but  recovered 
and  was  discharged 
sjree  from  signs  and 
ymjttoms  except  the 
''aised  blood-pnssiire. 
Wassermann  test 

negative.        He   had 
previously    lost     con' 
sciousness  on    several 
occasions. 


Chart  6  is  that  of  a  man  who  had  several  attacks  of  loss 
of  consciousness,  presumably  always  with  hypertension  ;  yet 
he  recovered  each  time. 

Not  only  may  parts  of  the  cortex,  associated  with  move- 
ment or  the  conscious  state,  be  thus  affected,  but  even  the 
occipital  lobes  as  well  in  such  cases  (Chart  7).  The  patient 
was  so  blind  that  he  was  unable  to  count  fingers  held  close 
to  the  eyes ;  yet  neither  occipital  lobe  showed  any  change 
post-mortem,  and  there  was  a  very  small  amount  of  neuro- 
retinitis. 

THE    EXPLANATION    OF    LR.iMlC    CEREBRAL    PARALYSES. 

What,  then,  is  the  explanation  of  such  curious  pur.ilyses  ? 
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They  are  almost  certainly  of  toxic  origin,  and  the  toxii  picks 
out  motor  areas  in  one  individual  and  sensory  areas  in  another. 
We  do  not  know  why  it  should  be  so  selective,  any  more  than 
we  know  why  arsenic  should  pick  out  one  set  of  nerves,  lead 
another,  and  diphtheria  another ;  nor  do  we  know  why  one 
cerebral  cortex  should  be  singled  out  for  attack  in  uraemia 
more  than  the  other,  any  more  than  we  know  why  lead  should 
do  the  same  thing. 


MARCH         APRIL 


Chart  7. — Frank  0.,  eel.  38,  Cnach-paintcy,  admitted 
for  blindness  ivhick  was  so  intatse  that  he  could  not 
"  count  lingers,"  held  up  close  (0  his  face,  loss  oj  all 
sense  oj  colour,  also  headache  and  vomiting,  previously 
in  hospital  two  yearsagojorurcemia  and  hypertension. 
Fundus  oj  each  eye  showed  albuminuric  neuro-retinitis 
hut  not  marked  enough  to  account  jor  the  extreme 
blindness,  and,  moreover,  the  si'^/if  improved  con- 
siderably a  few  days  before  death  in  a  fit ;  albuminuria 
but  no  casts  found  during  life. 


Various  explanations  have  been  given  :  oedema  of  the 
brain,  general  or  localized,  and  minute  thromboses  which 
are  so  minute  as  not  to  be  recognizable  ;  but  of  all  the  causes  I 
think  the  most  easily  understood  is  anaemia  from  temporary 
occlusion,  partial  or  complete,  of  the  vessels.  The  presence 
of  a  toxic  "  pressor  "  body  in  the  blood,  which  appears  to  be 
so  often  the  case  in  urasmia,  makes  it  easy  to  understand  that 
such   a  body  acting  on  the    brain  vessels   would  cause  them 
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to  contract.  If  the  arteries  going  to  the  particular  area  of  the 
brain  aflected  are  small,  then  a  moderate  contraction  of  them 
will  produce  a  relatively  greater  anaemia  of  such  parts  than 
of  other  parts  of  the  brain,  and  they  suffer  to  the  exclu- 
sion of  the  others.  Experimentally,  such  a  possibility  has 
been  found  non-existent  in  animals,  in  whom  the  cerebral 
vessels  have  no  neuro-rauscular  control.  It  does  not  follow 
that  the  cerebral  vessels  of  man  are  free  frotn  such  control  ; 
indeed,  it  has  been  shown  that  there  is  a  vasomotor  apparatus 
in  the  cerebral  vessels,  though  it  is  true  that  it  is  not  a  very 
perfect  one. 

One  last  word,  and  it  is  this  :  if  uraemia  and  its 
various  manifestations  are  associated  with  a  pressor  toxaemia 
and  acidosis,  then  venesection  and  the  use  of  alkalies  by 
intravenous  or  subcutaneous  infusion  should  give  us  the  best 
results  in  such  cases. 

That  recovery  may  take  place  with  rest  and  simple 
treatment  is  shown  by  the  fact,  that  a  pressor  toxajmia  is 
present  and  can  pass    off  spontaneously  as  seen  in  Chart  8 


Chart  S. — Charles  A.,  cet.  33,  Carman,  ad- 
mitted Jor  dropsy.  Albuminuria,  tortucus 
brachial  arteries.  With  the  fall  of  the 
pressure  u'ith  rest  in  bed,  the  dropsy  dis- 
appeared, and  the  patient  T.i.'as  discharged  jree 
from  all  symptoms. 
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of  a  patient  in  whom,  with   the  disappearance  of  symptoms, 
there  was  a  disappearance  of  the  high   tension. 
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FOUR  CASKS  OF   IXCiPIEXT   PULMOXARY 
TUBERCULOSIS   IX   CHILDREX. 

By  D.  B.  lees.  M.D.,  F.R.C.P. 

Consulting  Physician  to  St.  Mary's  Hospital,  and  to  the  Hospital  for  Sick 
Children,  Great  Orinond  Street. 

The  following  four  cases  were  included  in  the  Address  with 
which  I  had  the  honour,  as  representing  the  section  of  Medicine, 
of  opening  a  discussion  in  the  combined  sections  of  Medicine,  of 
Diseases  of  Children,  and  of  Electrotherapeutics  and  Radioing}', 
on  the  Diagnosis  of  Chronic  Pulmonary  Tuberculosis  in  Infancy 
and  Childhood,  at  the  Aberdeen  Meeting  of  the  B.M.A.  last 
July.  The  four  cases,  however,  did  not  appear  in  the  published 
abstract  of  my  paper  (B.M.J.,  September  i2lh,  1914),  and  as 
I  specially  requested  that  those  who  listened  to  me  would  read 
them  carefully  when  they  appeared  in  print,  because  they  illus- 
trated and  enforced  the  more  important  details  of  my  Address, 
I  now  publish  them  separately  in  The  Pkactitioner. 

The  first  of  these  cases  demonstrates  the  importance  of 
percussion-evidence,  and  of  deficient  entry  of  air,  even  though 
no  morbid  sounds  can  be  heard  on  auscultation. 

The  second  illustrates  the  production  of  asthenia  in  a  young 
child  by  enlarged  tuberculous  bronchial  glands. 

The  third  was  complicated  by  spinal  caries. 

The  fourth  demonstrates  the  possibility  and  the  importance 
of  detecting  tlie  ver}'  earliest  indications  of  tuberculosis  of 
lung  and  bronchial  glands,  when  one  lung  only  may  be 
implicated. 

All  four  cases  were  treated  by  continuous  antiseptic 
inhalation,  and  all  made  a  good  recovery. 

In  the  diagrams  which  follow,  the  upper  part  shows  the  front 
view  of  the  chest,  and  mdicates  the  size  of  the  dull  pulmonary 
areas  in  the  inner  and  outer  parts  of  the  first  and  second  inter- 
costal spaces  on  each  side  ;  while  the  lower  part  shows  the  back 
view  of  the  chest,  and  indicates  the  size  of  the  areas  in  the 
inner  and  outer  pans  of  the  supra-scapular  fossa,  and  that  of  the 
lower  lobe  dull  area  on  each  side  at  the  extremity  of  the 
scapular  spine,  as  well  as  of  the  dull  areas  close  to  the  spine  at 
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the  3rd  dorsal  level  caused  by  enlarged  bronchial  glands.    The 
figures  are  in  finger-breadths  and  fractions  of  a  finger-breadth. 

Case  i. — A  boy,  aged  7  years,  was  brought  to  me  on  March  9th,  1914, 
by  Dr.  French,  of  Heme  Bay.  More  or  less  cough  had  been  noticed  for 
six  months,  and  night-sweats  had  occurred  for  a  still  longer  period. 
Pyrexia  was  known  to  have  existed  for  at  least  nine  weeks,  and  a  tem- 
perature chart  for  the  last  four  weeks  showed  a  persistent  record  of 
gg^-ioo"  F.  The  appetite  was  good,  and  the  boy  lively,  though  pale. 
There  was  a  complete  absence  nj  murbid  sounds  on  auscultation.  Yet  large 
dull  areas  were  present  in  the  positions  characteristic  of  a  tuberculous 
infection,  and  over  these  areas  the  air-entry  was  very  defective.  He  was 
treated  by  continuous  antiseptic  inhalation.  The  following  diagrams  give 
the  progress  of  the  case  :  — 

li— I3     j     2— i|  No  morbid  sounds. 

—  ij— .|  — it~i  Entry  poor. 


March  9,  1914. 
3  St.  8^  lb. 


ii-3  i^i— 13   No  morbid  sounds. 


March  31,  1914. 

3  St.  13I  lb. 

Gain  =  5  lb.  in  3  weeks. 


April  28,  1914. 

4  St.  4j  lb. 

(In  clothes  heavier  by  i  lb.) 

Gain  =  4  lb.  in  4  weeks     "i 

Total  gain=9  lb.  in  7  weeks     J 

May  26,  1914. 
4  St.  5*  lb. 
Gain  =  I  lb.  "» 

Total  gain  =10  lb.  in  11  weeks/ 

The  temperature  range  for  tlie 

July  8,  1914. 
4  St.  95  lb. 
Gain  =  4  lb. 
Total  gain  =  14  lb.  in  17  weeks. 

October  4,  1914.  ( 

4  St.  13  lb.  I 

Gain  =  3i  lb.  { 
Total  gain=  175  Ib.in  7  months 

Normal  gain  in 
7  months  =  3  lb. 


-li-l      2    -.1 

-ii-i-i4-i 

No  morbid  sounds. 
Air  entrv  better. 

l3-22|25- 
2i            ' 

-  I  -  1-  is  -  I 

-1-1-4-  1 

'5  JA  few  drops  of 
1      1    tincture  of  bella- 

"^  J^  donna  ordered 
to  check  the 
night  sweats. 

Good  entry. 

i-ii|ii-t 

2     1     15 

-1- -1  -  1 

-l-l-ii-  i 

Fair  entry. 

No  morbid  sounds. 

'  No  morbid  sound 

f-i§!i*- 

'*  1      local      pleural 

21   3  ,      crepitus. 

last  six  weeks  has  been  98  "4°  to  99°  F. 

C  Areas  as  above.     No  morbid  sounds. 
!  Temperature  99°-ioo°  every  day  during 
j      the  last  month,  yet  the  boy  seems  well, 
'^      is  very  lively,  and  growing  rapidly. 

Pulmonary  areas  smaller  than  on  May  26. 
Gland  areas  remain  unaltered.  Tem- 
perature 99°- 100'^  till  the  end  of  .\ugust, 
since  then  it  has  fallen  slowly  ;  lately 
about  99°  F.  in  the  morning  and  normalat 
night ;  for  the  last  two  days  it  has  been 
normal  all  day.  Height  and  weight 
much  above  the  average  for  his  age. 
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Case  2. — On  February  ;8th,  1913,  I  was  asked  to  see  the  little  son, 
aged  4  years,  of  a  member  of  our  profession,  a  colonel  in  the  Royal 
Army  Medical  Corps.  Tlie  child  had  suffered  from  "asthma"  since  he 
was  2  years  old,  at  which  time  he  was  living  at  Cork,  in  Ireland.  There 
was  never  complete  remission  of  the  dyspnoea,  but  it  was  worse  from 
time  to  time,  and  especially  at  night ;  these  nocturnal  attacks  were  often 
severe.  He  had  been  examined  by  many  doctors,  who  all  stated  that 
there  was  "nothing  wrong  with  the  lungs,"  and  his  asthma  had  been 
treated  with  belladonna,  with  stramonium,  and  with  potassium  iodide. 
I  found  the  boy  very  wheezy  and  very  thin.  His  right  heart  was  distinctly 
dilated.  Percussion  at  once  revealed  rather  large  dull  areas  in  the  posi- 
tions characteristic  of  tuberculosis,  and  also  large  dull  areas  over  the 
bronchial  glands.     It  was  not  possible  to  ascertain  his  weight. 

li  — 3w|2—      I  Defective  entr\   at 

February  28,  1913.                                 3|  3  apices. 

(.Incomplete  examination.)                           i    i'  Wheezy  rales gene- 

2\            '  3              rally. 

It  was  directed  that  he  should  be  kept  in  bed,  and  should  practise 
continuous  antiseptic  inhalation. 

I  — 215  Pulmonary     areas 

March  7,  1913.  22^  less.    Gland-areas 

Looks  a  little  fatter.  ii.\  unaltered. 

2  2\ 

Marcli  14,  1913.  Has     been    quite     free     from    spasmodic 

dyspnoea  this  week.     Likes  his  inhaler. 
|— if     [     ij  — Y  Areas  in  front  still 

3— li— |— 15^  — i  diminishing. 

I    li 

March  28,  1913.  Had   a  bad    dyspnceic   attack   during  the 

night  of  March  lyth-iSth,  and  smaller 
attacks  for  two  or  three  nights  after ; 
but  no  such  attack  during  the  last  week. 
Child  is  very  lively,  and  pla\s  eagerly, 
wearing  his  inhaler  all  the  time, 
lil— i^  Artas   all   a   little 

iii2  smaller. 


After  this  1  saw  him  no  more  until  August  gth,  1913,  when  he  was  brought 
to  my  house.  There  had  been  only  one  attack  of  asthma  during  the  last 
three  months.  Several  months  later,  his  father  reported  that  the  boy  was 
quite  well  and  very  lively,  without  any  asthma  for  months  past. 

Case  3. — A  little  girl,  aged  3  years  and  9  months,  was  sent  to  me 
October  12th,  1912,  by  Dr.  French,  of  Heme  Bay.  She  had  suffered  from 
scarlet  fever  in  .August  1910  ;  this  was  followed  by  otorrhoea,  with 
offensive  discharge,  which  continued  until  a  mastoid  operation  was  per- 
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formed  in  March  1912.  Soon  after  the  scarlet  itvei  she  had  stiffness  in 
the  limbs,  with  tenderness  and  some  swelling  of  the  knees.  Since 
December  igii,  it  had  been  observed  that  her  neck  was  stiff,  and  her 
cervical  glands  enlarged.  She  had  been  kept  in  the  recumbent  position 
during  the  last  seven  weeks. 

There  was  obvious  distortion  and  some  tenderness  of  the  cervical  spine. 
She  could  sit  up  with  head  erect,  and  could  move  it  to  some  extent 
forwards  and  backwards,  but  hardly  at  all  sideways.  There  were  many 
enlarged  cervical  glands  on  both  sides ;  the  a.\illary  glands  were  also 
enlarged.  Knees  and  ankles  normal.  Feet  cold.  Knee  jerks  normal. 
Plantar  reflexes  fle.\or.  Abdomen  distended,  tympanitic;  no  lumps  or 
bands;  no  ascites.  Liver  dullness  to  two  finger-breadths  below  costal 
margin.  Spleen  felt  without  difficulty ;  it  was  abnyrmally  firm.  Heart 
normal,  except  for  a  hsemic  pulmonary  systolic  murmur.  Examination 
of  her  lungs  showed  a  typical  series  of  dull  areas  in  the  positions  charac- 
teristic of  a  tuberculous  infection,  with  very,  defective  air-entry  in  the  apical 
region,  but  no  definite  morbid  sound.  The  air-entry  was  much  more  free 
at  the  bases. 

It  was  directed  that  the  recumbent  position  should  be  carefully  main- 
tained for  a  period  of  twelve  months,  and  that  the  method  of  continuous 
antiseptic  inhalation  should  be  adopted  for  several  months. 

On  October  17th,  1913,  1  saw  her  for  the  second  time.  She  had  been 
kept  lying  down  during  an  entire  year,  and  the  inhaler  had  been  worn  con- 
tinuously for  the  first  six  months.  She  could  now  turn  her  head  freely  from 
side  to  side.  The  spleen  was  now  normal ;  the  axillary  glands  not  much 
enlarged  ;  the  cervical  glands  still  felt  on  both  sides,  but  small  and  dis- 
crete.    The  dull  areas  in  the  lungs  were  all  smaller ;  no  morbid  sounds. 

It  was  advised  that  the  recumbent  position  should  be  maintained  for  six 
months  longer. 

On  March  i8th,  1914,  she  looked  remarkably  well.  Head  movements 
normal,  except  for  slight  limitation  backwards.  Glands  in  neck  and  axilla 
difficult  to  palpate.  All  the  tuberculous  pulmonary  areas  very  small.  She 
was  no.v  allowed  to  sit  up,  at  first  tor  half-an-hour  daily.  Massage  cf  the 
feet  and  legs  was  ordered  with  passive  flexion  of  the  ankles,  to  counter- 
act a  moderate  retraction  of  the  heels  caused  by  her  long  period  of 
recumbency. 

Three  months  later  (June  1914)  she  seemed  quite  well  and  was  walking 
freely.  No  retraction  of  heels  now,  but  some  knock-knee  was  present, 
which  was  found  to  be  due  to  flat-foot.  Surgical  soles  were  ordeied  for  her, 
and  tip-toe  exercises.  She  went  on  well  until  the  middle  of  August, 
when  she  had  a  sudden  pain  about  the  middle  of  the  chest:  the 
temperature  rose  to  104°,  and  some  pyrexia  contmued  for  a  week ;  also  the 
neck  became  more  ^tiff.  Ten  days  later  she  had  an  itching  erythematous 
rash  on  the  face,  body  and  limbs,  which  a  medical  man  diagnosed  as 
"  urticaria."  I  saw  her  again  on  October  Sth,  1914,  when  1  found  the  lateral 
movements  of  the  head  more  restricted  than  in  June,  forward  movement 
good,  backward  movement  fair.  No  deformity.  No  tenderness,  but  she 
had  complained  of  pain  in  the  right  neck.  .Many  small  shotty  cervical 
glands  could  be  felt.  No  increase  in  the  pulmonary  dull  areas.  Knock- 
knee  less.     R.  instep  normal  ;  L.  instep  improved.     Walks  belter.     Heart 
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normal.       It    was    advised   that    she   should    be  kept  lying  down,    with 
continuous  antiseptic  inlialation,  for  three  months. 

Case  4. — .-V  boy,  nearly  13  years  old,  was  brought  to  me  September 
i6th,  1913.  by  Dr.  Bowen  of  Cambridge.  In  February,  1913,  he  had  a 
slight  attack  of  scarlet  fever,  for  which  he  was  isolated  at  school  along  with 
another  boy,  in  whose  case  the  scarlet  fever  was  followed  by  "whooping 
cough  and  broncho-pneumonia  with  much  sputum."  In  April,  1913,  Dr. 
Bowen  was  asked  to  e.xamine  him,  and  found  some  cardiac  dilatation, 
with  a  booming  sound  over  the  right  ventricle.  The  patient  was  kept 
at  rest,  and  the  cardiac  condition  improved.  At  the  consultation  on 
September  i6th,  it  was  found  that  the  cardiac  dilatation  was  decidedly 
less,  though  it  was  still  distinct.  There  %vas  a  faint  systolic  murmur  over 
tlie  right  ventricle.  It  was  thought  that  no  organic  disease  of  the  heart 
existed,  and  that  the  boy  might  be  allowed  to  return  to  school  (on  the 
coast)  and  permitted  to  play,  though  not  to  take  part  in  organized 
games 

But  during  the  physical  examination  of  his  chest  we  detected  o  small 
area  of  dullness  in  the  inner  part  of  the  first  right  intercostal  space,  and  a 
second  dull  area  close  to  the  spine  on  the  right  side  posteriorly,  at  the  third 
dorsal  level.  Xo  dullness  elsewhere.  It  was  thought  that  this  indicated  a 
localized  tuberculous  infection  of  the  right  upper  apex  and  of  the  right 
bronchial  glands.  It  was  hoped  that  these  evidences  of  a  localized 
tuberculosis  would  subside  under  the  tonic  influence  of  sea-air.  Seven 
weeks  later,  on  November  6th,  1913,  he  was  brought  again  for  examination. 
He  looked  thin,  anaemic,  and  listless,  and  was  found  to  have  lost  half  a 
pound  in  weight.  He  had  now  dull  pulmonary  areas  in  all  the  positions 
characteristic  of  tuberculosis,  and  very  slight  inspiratory  crepitus  was  heard 
at  his  right  upper  apex,  both  in  front  and  behind.  This  evidence  of  a 
spreading  tuberculous  infection  of  the  lungs  demanded  immediate  treatment. 
He  was,  therefore,  not  allowed  to  return  to  school,  but  was  sent  home  and 
kept  in  bed  for  ten  days  with  continuous  antiseptic  inhalation.  He  wore 
ths  inhaler  persistently,  and  when  again  examined  three  weeks  later 
(November  27th)  he  had  gained  four  pounds  in  weight,  and  all  his  dull 
pulmonary  areas  were  smaller.  The  crepitus  had  nearly  disappeared,  but 
expiration  was  distinctly  prolonged  at  the  right  upper  apex  posteriorly. 
On  December  1 8th  he  had  gained  two  pounds  more;  the  dull  areas  were 
still  diminishing,  but  the  prolonged  e.'cpiration  at  the  right  upper  apex 
was  still  audible.  On  this  occasion  we  had  the  advantage  of  consultation 
with  Sir  John  Rose  Bradford.  The  treatment  by  continuous  antiseptic 
inhalation  was  pe-evered  with,  and  when  Sir  John  Bradford  saw  him 
with  me  for  the  second  time,  on  April  27th,  1914,  there  had  been  a  total 
gain  of  ten  pounds  in  six  months.  The  improvement  has  been  permanent. 
He  is  now  at  a  public  school,  and  in  good  health. 

As  these  four  cases  have  by  fores  of  circumstances  been 
separated  from  the  address  which  the}'  should  have  illus- 
trated, and  as  this  address  may  not  be  in  the  hands  of  all 
readers  of  The  Practitioner,  it  seems  desirable  to  add  a 
few   words  to    explain    why  these   dull    pulmonary  areas  are 
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taken  to  be  good  evidence  of  a  tuberculous  infection  of  the 
lungs. 

In  order  to  arrive  at  a  sound  conclusion  from  the  results 
of  percussion,  it  is  essential  that  a  correct  method  should  be 
adopted.  The  inadequate  and  misleading  statements  of  the 
text-books  with  regard  to  percussion  in  incipient  pulmonary 
tuberculosis  are  founded  on  the  examination  of  patients  in 
the  sitting  or  standing  position.  This  position  inevitably 
leads  to  false  conclusions  in  the  examination  of  the  front 
of  the  chest,  because  it  does  not  allow  of  complete  re- 
laxation of  the  muscles,  or  of  the  counter-resistance  which 
is  necessary  for  even  the  lightest  percussion-stroke. 

It  is  essential  that,  for  the  examination  of  the  front  of 
the  chest,  the  patient  shall  be  recumbent  on  a  comfortable 
couch,  and  perfectly  at  his  ease.  For  the  examination  of 
the  back  of  the  chest  he  should  be  in  a  sitting  and  slightly 
stooping  posture,  with  his  hands  on  the  front  of  the 
opposite  shoulders,  the  elbows  together,  and  the  muscles 
relaxed.  The  medical  man  should  press  firmly  with  the 
terminal  phalanx  of  a  finger  of  his  left  hand  on  the  spot  to 
be  examined,  keeping  all  the  rest  of  his  hand  and  arm  away 
from  the  patient's  chest-wall.  He  should  then  percuss  lightly 
with  a  finger  of  his  right  hand,  and  measure  in  finger-breadths 
the  diameter  of  the  dull  areas  detected. 

In  any  case  of  undoubted  phthisis,  with  pyrexia,  cough, 
hemoptysis,  night-sweats,  and  sputum  containing  tubercle 
bacilli,  it  is  possible,  e.xcept  perhaps  in  the  most  advanced 
stage,  to  detect  the  existence  of  a  typical  series  of  dull 
pulmonary  areas,  which  are  found  in  the  same  positions  in  case 
after  case.  They  are  for  the  most  part  symmetrically  placed  in 
the  two  lungs,  but  with  certain  invariable  differences  caused  by 
the  position  of  the  heart,  and  by  the  fact  that  the  right  lung 
has  three  lobes,  the  left  only  two.  Their  position  is  shown  in 
a  diagram  in  my  published  Bradshaw  Lecture,  and  again  in  the 
Address  at  Aberdeen.  The  size  of  these  areas,  and  the  morbid 
sounds  heard  over  them  will  depend  upon  the  duration  and 
activity  of  the  disease. 

In  cases  in  which  similar  clinical  phenomena  exist,  but  in 
which  no  bacilli  can  be  found  in  the  sputum,  the  same  typical 
series  of  dull  pulmonary  areas,  in  the  same  positions,  can  be 
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detected. 

At  an  earlier  stage,  when  the  symptoms  are  sus,'gtstive  of 
pulmonary  tuberculosis,  but  not  in  themselves  conclusive,  the 
discovery  of  the  typical  series  of  dull  pulmonary  areas  is 
probably  suflicient  to  establish  the  diagnosis.  Simple  collapse 
of  lung,  which  is  common  in  young  children,  is  irregular  in 
distribution,  and  not  arranged  in  the  pattern  characteristic  of 
tuberculosis. 

Broncho-pneumonia  of  non-tuberculous  origin  affects  mainly 
the  lower  parts  of  the  lungs.  A  predominant  affection  of  the 
apical  regions  is  strong  evidence  for  the  existence  of  a  tuber- 
culous infection,  either  present  or  past.  The  existence  of 
mixed  broncho-pneumonic  infection  makes  the  detection  of  the 
typical  tuberculous  areas  more  diflicult  in  children,  but  in  many 
cases  they  may  be  demonstrated  with  great  ease.  In  children, 
they  are  almost  always  associated  with  dull  areas  over  the 
bronchial  gland?,  close  to  the  spine  at  the  third  dorsal  level, 
especially  on  the  right  side. 

In  the  early  stage  of  pulmonary  tuberculosis,  the  entry  of 
air  is  very  defective  over  the  typical  dull  areas,  but  there  may 
be  no  morbid  sounds  ;  this  fact  is  very  likely  to  cause  error  in 
diagnosis.  Even  at  a  very  late  stage,  when  the  areas  are  large, 
there  may  be  few  or  no  morbid  sounds,  as  in  the  case  of  a  girl 
of  18  brought  to  me  recently  only  a  month  before  her  death_ 
She  had  been  an  inmate  of  a  sanatorium  for  several  months, 
and  had  been  treated  with  tuberculin,  in  spite  of  her  increasing 
emaciation.  Careful  peicussion  showed  very  large  dull  areas, 
though  no  morbid  sounds  could  be  heard. 
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COMMON   ERRORS   IX   DIAGNOSIS.* 

By  ADOLPHE  ABRAHAMS,  M.D.,  B.C  ,  M.R.C.P. 

Medical  Registrar  to  the  London  Temperance  Hospital,  etc. 

The  subject  of  this  paper  was  suggested  by  a  series  of  lectures 
given  some  time  ago,  under  the  auspices  of  a  well-known  post- 
graduate college,  by  a  number  of  distinguished  consultants  and 
specialists.  Each  had  selected  his  own  particular  branch, 
and  dealt  with  the  common  mistakes  which  he  had  encoun- 
tered, almost  invariably,  be  it  added,  at  the  hands  of  somebody 
else.  The  impressions  I  derived  from  these  34  lectures — 
impressions  which,  I  venture  to  surmise,  would  appeal  to  an 
average  member  of  the  profession — I  have  synthesized  and 
analysed  ;  so  that  whatever  merit  the  whole  may  deserve  must 
be  given  to  a  large  number  of  di^tingui^hed  colleagues,  malgre 
eux,  upon  whose  shoulders  I  may  similarly  repose  llie  burden 
of  any  shortcommgs.  Very  little  more  than  the  language  is 
mine,  and  not  that  in  all  cases. 

It  may  not  be  without  interest  to  reiterate  that  I  at- 
tended no  fewer  than  34  lectures,  for  it  may  be  wondered  how 
and  in  what  way  it  is  permissible  to  divide  the  practice  of 
medicine  into  so  many  different  branches.  A  small  number 
were  mere  repetitions,  but  the  large  number  of  specialties 
which  remain  afford  an  interesting  side-light  upon  the  present 
complexity  of  our  professional   work 

It  is  hardly  protesting  too  much  that  three  or  four 
decades  back  such  a  scries  of  lectures  could  have  been  com- 
prised under  perhaps  half-a-dozen  subjects.  But  to  what  a 
degree  have  we  now  attained  ?  It  is  not  enough  that  the 
naso-laryngeal  e.xpert  shall  deal  with  this  region  of  the  body  ; 
the  nose  has  its  own  errors  so  clearlj-  defined,  that  a  separate 
lecture  was  regarded  as  necessary.  The  chcst  as  a  specialty 
has  long  since  passed  away  ;  the  man  on  the  lungs  had  no 
mention  of  the  heart,  and  even  the  cardiac  specialist  exhibited 
a   marked  tendency   to   dichotomy,   for   a   struggle    between 

*  Paper  read  before  the  .^bernethian  Society  of  St.  Bartholomew's  Hospital. 
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displaying  his  experience  as  a  clinical  diagnostician  and  his 
skill  as  a  mechanical  cardiologist  was  manifest.  So  far  from 
abdominal  surgery  sufficing  as  an  entity,  the  general  surgeon, 
although  allowed  his  say,  was  supplemented  by  a  kidney 
man  and  by  various  specialists  upon  the  alimentary  tract. 
For  behold  !  the  intestinal  tube  itself  has  been  parcelled  out. 
Has  not  the  special  study  of  proctology  originated  ?  Has  not 
the  appendix  its  special  devotees  ?  Are  there  not  surgeons 
with  options  upon  the  large  intestine  ? 

All  this  terrifying  display  of  human  knowledge  and 
wisdom  makes  the  prospect  for  the  future  still  more  terrify- 
ing. In  all  sincerity,  one  asks  where  will  specialization  end, 
or  rather  how  far  can  it  extend  ?  Shall  we  have  men  who 
will  confine  their  enterprise  to  the  Eustachian  tube,  as  to- 
day the  labyrinth  has  its  faithlul  adherents  ?  Will  there  be, 
perhaps,  labio-glosso-lingual  specialists  ?  Or  will  even  such  a 
category  be  too  diffuse,  and  its  separate  constituents  require 
special  consideration  ? 

The  speciahsts  who  were  invited  to  contribute  their 
lectures  were  in  all  cases  distinguished ;  many  might  be 
described  as  eminent,  and  to  two,  or  perhaps  three,  the 
qualification  pre-eminent  might  justly  be  applied.  Yet, 
although  the  majority  of  the  lectures  were  as  excellent  as  the 
prestige  of  their  contributors  would  have  led  one  to  expect,  in 
many  cases  the  material  was  bad,  and  in  a  few  cases  almost 
incredibly  bad.  One  lecturer  made  more  mistakes  in  orthoepy 
and  composition  in  five  minutes  than  most  men  could  have 
made  in  six  months ;  a  few  appeared  to  have  failed  entirely  to 
appreciate  the  principle  of  their  task,  and  merely  elaborated 
the  extreme  difficulties  associated  with  their  particular  subject, 
or  proceeded  m  detail  to  discuss  the  diffeiential  diagnosis  of 
extremely  rare  conditions. 

In  fact,  it  is  worth  while  speculating  whom  one  would 
select  as  the  best  type  of  man  to  deliver  a  tutorial  lecture  of 
this  nature.  That  he  must  be  a  man  of  fairly  considerable 
experience  goes  without  saying,  but  the  selection  of  a  senior  is 
fraught  with  a  certain  disadvantage.  The  common  errors  of 
diagnosis  are  the  ruts  over  which  the  inexperienced  traveller 
stumbles,  the  memory  of  which  will  be  more  vivid  to  the 
younger  specialist  still  sufficiently  footsore  to  be  wary,  than  to 
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the  smoothly-travelling  automobilist  whose  comfort  obliterates 
all  memor\'  of  the  weary  pedestrianism  of  his  youth. 

An)'  classification  of  the  causes  of  mistakes  must  be  an 
unsatisfactory  one,  since  an  abundance  of  overlapping  is 
inevitable.  One  differentiation  which  occurs  to  me  is  between 
pardonable  and  unpardonable  errors  ;  the  majority,  according 
to  my  own  unfortunate  experiences,  are  to  be  included  under 
the  latter  category.  But  it  is  obvious  that  the  judgement  of 
what  standard  of  mistake  is  pardonable  or  otherwise  is  an 
arbitrary  assumption,  more  especially  as  a  venial  mistake  on 
the  part  of  one  man  is  an  utterly  unpardonable  perpetration 
by  another. 

Mistakes  again  may  be  classified  under  the  two  headings  : 
things  which  we  miss,  and  things  which  we  mistake  for 
others ;  or  again  into  the  incomplete  observation  of  facts, 
and  conclusions  drawn  from  inadequate  evidence. 

But  all  these  categories  are  too  wide  for  convenient  re- 
ference. I  should  like  to  reproduce  one  classification  which 
was  given  by  a  very  shrewd  experienced  physician,  for  whom 
we  all  entertain  the  greatest  respect.  He  divided  the  causes 
of  mistakes  under  the  headings  :  — 

a.  Gross  ignorance  ;  b.  Inexperience  ;  c.  Over-confidence 
in  one's  infallibilitj' ;  d.  Carelessness  ;  e.  Over-pressure 
of  work  and  consequent  inability  to  devote  suflScient 
time  to  examination. 

I  intend  to  util  ze  this  scheme  as  the  basis  of  my  classifi- 
cation. I  do  not  think,  however,  that  anything  is  to  be 
gained  by  a  consideration  as  causes  of  mistakes  of  such 
inborn  errors  of  character  as  apathy,  indifference,  carelessness, 
and  conceit.  In  this  connection,  Sir  William  Osier's  remarks 
may  be  recalled  :  "the  physician,  like  the  Christian,  has  three 
great  foes ;  ignorance  which  is  sin  ;  apathy  which  is  the 
world ;  and  vice  which  is  the  devil."  Is  it  too  much  to 
comprise  nearly  all  causes  of  mistakes  under  the  condemna- 
tion of  vice  ? 

I  may  say  that  the  classification,  which  I  append,  is 
only  built  up  from  the  details  supplied  by  many  authorities. 
It  is  a  mosaic,  therefore,  which  would  not  correspond  to  the 
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ideas  of  any  one  authority,  and  1  have  no  doubt  it  could  be 
modified  with  advantage.  At  least,  I  have  attempted  to  make 
it  as  detailed  as  possible. 


CLASSIFICATION. 

THE    CAUSES    OF    MISTAKES. 

A.  Before  the  patient  is  seen. 

Misicikes  made  be/ore   the  patient  is  seen  are  naturally 
few,  and  the  method  of  avoidance  is  sufficiently  obvious. 

B.  In  the  management  of  the  patient. 

1.  Social — Mistakes  in  manner  or  tact. 

2.  Clinical — 

a.  Mistakes  due  to  ignorance. 

b.  To  errors  of  judgement. 

c.  To  obsessions. 

d.  From  failure  to  think  anatomically, 
c.  From  failure  to  think  at  all. 

f.  From  a  reluctance  to  accept  responsibility. 

g.  From  incomplete  examination. 

h.  From  inherent  difficulties  in  the  case. 

B.   I.  SOCIAL. — Mistakes  in  manner  or  tact. 

Sheer  bad  manners  denote  \vit2)out  doubt  that  a  funda- 
mental mistake  has  been  committed,  that  the  doctor  has 
mistaken  his  vocation. 

The  anamnesis,  which  often  hinders  by  casting  a  red  herring 
in  one's  path,  is  occasionally  of  invaluable  assistance,  and  it 
requires  some  tact  and  patience  to  decide  between  garrulous 
imbecility  and  valuable  information.  A  careless  mistake  in 
management,  a  suggestion  of  suspicion  during  the  anamnesis 
puts  the  malingerer  on  his  guard,  or  alienates  the  confidence 
of  the  nervous  patient.  In  fact,  the  fate  of  the  neurasthenic 
will  be  sealed  in  the  first  minutes  of  the  first  consultation. 
Once  arouse  his  suspicion  that  you  regard  him  as  a  malade 
imaginaire,  and  his  confidence  is  gone  for  ever.  You  have, 
in  very  sooth,  to  learn  to  palpate  a  patient's  sentiments  and 
auscultate  his  conscience.     It  is  a  very  great  mistake  to  say 
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too  much  too  soon.  I  need  scarcely  add  a  warning  of  the  dread- 
ful danger  which  may  quite  unnecessarily  be  run  in  a  case  of 
suspected  pregnancy.  Again,  the  doctor  is  apt  to  become 
indifferent  through  familiarity  with  disease,  and  "  a  touch  of 
diarrhoea "  is  diagnosed  when  typhoid  fever  subsequently 
manifests  itself.  Needless  to  say,  the  lay  mind  will  not  excuse 
such  a  change  of  opinion. 

But  in  this  connection,  the  doctor  is  verily  between  the 
devil  and  the  deep  sea  ;  for  the  over-cautious  man  is  liable  to 
acquire  an  unenviable  reputation  as  an  alarmist,  and  a  diag- 
nosis of  a  grave  condition,  which  subsequently  turns  out  to 
be  a  simple  disorder,  is  criticized  perhaps  more  sharply  than 
an  error  in  the  opposite  direction.. 

The  same  remark  about  talking  too  much  applies  to 
prognosis,  which,  although  it  does  not  properly  belong  to  this 
subject,  must  be  introduced,  for  it  is  so  me.xtricably  bound  up 
with  diiignosis.  As  soon  as  the  diagnosis  is  out  of  the  doctor's 
mouth,  he  is  bound  to  be  asked  tor  the  probable  course  and 
duration.  Nobody  can  lay  down  rules  for  this.  A  man  may 
be  a  born  diagnostician,  but  only  a  profound  experience  can 
make  him  a  good  prognobtician  ;  he  has  to  learn  the  various 
factors  which  impart  to  the  human  body  its  remarkably  elastic 
power  for  recovery,  and  at  the  same  tune  ttie  narrowing  margin 
of  safety  of  its  organs  as  they  approach  the  limits  of  endurance. 
The  same  shrewd  physician,  to  whom  I  have  alluded,  advises 
that  a  complete  ]>rognosis  should  always  be  avoided.  Suffi- 
cient lor  the  day,  says  he,  should  be  our  motto,  and  the  star 
of  hope  should  be  kept  shining  as  long  as  possible. 

I  suppose  prognosis  is  more  difficult  than  diagnosis,  because 
in  the  latter  one  still  has  Nature  in  consultation  ;  when  it 
comes  to  a  question  of  prophecy,  the  doctor  is  pitting  his 
opinion  against  that  of  the  Senior  Practitioner. 

B.    -2.    CLINICAL. 


a.    MISTAKES    DUE    TO    IGNORANCE. 


Under  this  heading,  I  include  the  following  considera- 
tions : 

(i)  Gross  ignorance. —  It  is  difficult  to  select  examples 
which  could  unquestionably  be  comprised  under  such  a  title. 
Let  me  include  two  actual  examples  :  Overlooking  as  a  cause 
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of  deafness  the  presence  of  a  large  amount  of  cerumen  ;  and 
failure  to  observe  that  a  large  pyriform  swelling  in  the  abdo- 
men, four  days  after  delivery,  was  not  "  acute  metritis  "  but 
a  bladder  containing  a  gallon  of  urine. 

(2)  Ignorance  of  Fundamentals,  though  not  so  extreme  as  to 
be  labelled  Gross  Ignorance. — Ignorance  that  the  surgical  com- 
plications of  tabes  occur  very  early  in  the  disease  may  btt  of 
immense  importance,  e.g.,  Charcot's  joint,  perforating  ulcer, 
gastric  crises,  and  spontaneous  fractures  ;  all  of  which  may 
occur  before  the  appearance  of  an  Argyll- Robertson  pupil  or 
the  loss  of  knee  jerk. 

It  is  ignorant  to  diagnose  articular  rheumatism  under  the 
age  of  two,  for  at  that  age  it  is  practically  unknown.  In  this 
■way,  scurv)'  or  acute  epiphysitis  might  be  overlooked.  Again, 
ignorance  of  the  s)'mptoms  of  early  phthisis  is  common 
through  the  undue  attention  which  :s  paid  to  the  recognition 
of  signs,  e.g.,  definite  apical  dullness  ;  whereas,  by  the  time 
dullness  is  present,  the  condition  is  an  advanced  one. 

(3)  Ignorance  of  the  existence  of  very  rare  Conditions  — 
In  a  sense,  a  consideration  of  rare  conditions  is  out  o!  place 
in  this  paper.  Xevertht-less,  it  is  worth  pointing  out  that, 
however  rare  transposition  of  viscera  may  be,  failure  to 
recognize  its  existence  will  lead  to  humiliating  discomfiture. 
Incidentally,  it  may  be  remarked  that  the  tyro  occasionally 
makes  a  brilliant  diagnosis,  through  his  very  ignorance  of  how 
rare  such  a  condition  actually  is.  It  is  satisfactory,  too,  to 
remember  that  the  doctor's  ignorance  is  sometimes  the  patient's 
blessing,  in  cases  in  which  the  only  danger  is  that  the  condition 
is  found  out,  and  that,  whilst  it  is  as  innocent  as  a  wart  on  the 
finger,  it  causes  an  immense  deal  of  mental  perturbation. 

(4)  Ignorance  due  to  the  Perpetuation  of  Common  Miscon- 
ceptions.— It  is  not  always  taught  that  the  symptom-complex 
of  rheumatism  has  not  the  same  representatives  in  a  child 
as  in  an  adult,  but  that  there  are  more  frequently  encountered, 
not  arthritis,  but  cardiac  dilatation,  tonsillitis,  chorea,  emo- 
tionalism, nocturnal  enuresis,  and  other  nervous  manifesta- 
tions. A  misconception  of  a  similar  character  results  in  over- 
looking malignant  disease  of  certain  parts,  because  it  is  said 
never  to  occur  in  early  life. 

Another  example  is  the   popular   identification  of  certain 
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substances  in  the  motions  of  infants  as  food  residues.  These 
are  really  insoluble  soaps,  that  is,  mucus.  Milk  residues  do 
at  times  appear  in  the  stools  ;  but,  on  the  whole,  it  is  a 
common  mistake  to  suppose  that  faeces  consist  mainly  of 
undigested  and  unabsorbed  food,  instead  of  merely  disin- 
tegrated products  of  epithelium  from  the  bowel. 

(5)  Ignorance  of  recent  important  prognss  in  Medical  Know- 
ledge.— I  do  not  think  that  a  better  example  could  be  adduced 
than  the  evolution  which  has  occurred  in  the  knowledge  and 
diagnosis  of  gastric  diseases.  Gastric  ulcer  used  to  be  regarded 
as  a  common  affection  of  young  women,  and  the  ratio  of  man 
to  woman  was  given  as  i  :  9.  It  is  now  evident  that  a  large 
number  of  cases  of  appendicular  gastralgia  were  diagnosed  as 
gastric  ulcer,  and  the  sexual  ratio  of  true  ulcer  has  actually 
fallen  to  i  :  i"25.  Such  an  error  arose  from  failure  to  utilize 
certain  methods  of  diagnosis.  Would  any  practitioner  pre- 
scribe spectacles  after  merely  listening  to  a  patient's  recital  of 
symptoms  ?  Yet,  generally  speaking,  he  will  be  prepared  to 
treat  his  "  dyspepsia,"  when  he  does  not  know  if  there  is  too 
much  acid  secreted  or  too  little,  whether  the  activity  of  the 
glands  is  satisfactory  or  impaired,  and  if  the  motility  of  the 
stomach  is  efficient. 

6.    MISTAKES    DLF.    TO    ERRORS    OF   JUDGEMENT. 

The  distinction  of  errors  due  to  inexperience  from  those 
which  ma)'  be  attributed  to  ignorance  is  in  reality  artificial, 
but  I  want  to  err  on  the  side  of  multiplying  headings 
rather  than  otherwise.  No  case,  for  example,  ever  corre- 
sponds to  a  text-book  description,  which  is  a  composite 
picture,  as  it  were,  of  everything  that  is  prominent,  and  only 
experience  can  teach  what  maj'  be  regarded  as  a  sufficient 
sign  of  a  certain  condition.  Want  of  experience  applies  paiti- 
cularly  in  chest  cases,  for  there  is  the  difficulty  of  setting  a 
standard  of  sounds  which  are  healthy,  and  it  is  quite  a 
common  enough  thing  to  be  in  doubt  which  is  the  healthy 
and  which  the  diseased  side. 

Indeed,  it  requires  no  little  degree  of  experience  to 
recognize  what  may  be  called  normal.  "  Show  me  normal  on 
the  plate,"  was  a  favourite  saying  of  Mr.  Lockwood's,  and 
the  greater   one's   experience   the   more   one   appreciates   the 
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wisdom  of  this  criticism. 

The  poor  victim  who  has  sacrificed  a  normal  inferior 
turbinate,  which  had  been  diagnosed  as  a  nasal  polypus,  would 
sympathize  with  the  importance  of  his  medical  adviser  being 
able  to  recognize  normal  structures  when  he  sees  them.  Many 
cases  of  functional  albuminuria  are  treated  as  being  of  grave 
significance  ;  creatinin  in  urine  has  been  regarded  as  sugar.  A 
reduplicated  first  sound  niaj'  be  mistaken  for  a  presj'stolic 
murmur,  when  it  may  be  due  only  to  excitement  or  deep 
inspiration.  In  fact,  a  great  variety  of  murmurs  for  the 
most  part  cardio-respiratory  in  origin,  may  be  heard  at  the 
apex  in  the  absence  of  disease,  and  some  considerable 
experience  is  needed  of  the  limits  of  normal  sounds. 

The  need  for  judgement  is  well  exhibited  in  the  diagnosis 
of  pregnancy.  Judgement  of  human  nature,  particularly 
feminine  human  nature,  is  not  quickly  and  easily  acquired, 
and  mistakes  are  numerous,  until  the  young  doctor  has  learned 
that  pregnancy  can  never  be  excluded  on  a  priori  grounds  of 
spinsterhood,  separation,  widowhood,  social  position,  nor  the 
patient's  assertion  that  it  is  impossible.  To  overlook  or 
wrongly  diagnose  a  pregnancy  is  the  one  mistake  we  must 
not  make. 

Scabies  is  frequently  not  suspected  in  a  cleanly  person, 
more  especially  since  it  is  in  such  circumstances  atypical. 

An  obstinate  case  of  rheumatism  localized  to  one  joint 
is  treated  as  tubercle. 

A  child  who  is  merely  deaf  is  condemned  by  the  inexpe- 
rienced as  being  mentally  defective. 

It  is  clear  that  this  topic  could  be  extended  ad  infinitum ; 
there  can  be  no  limit  to  the  acquisition  of  experience,  so  there 
can  be  no  limit  to  the  number  of  mistakes  which  may  be 
perpetrated.  It  has  frequently  been  remarked  that  the 
best  physician  is  the  man  who  has  made  every  kind  of 
mistake  so  that  he  can  make  no  more.  This  is  a  pretty 
picture  which  disposes  to  encourage  and  at  the  same  time 
to  stimulate,  but  I  doubt  it  it  is  more  than  specious.  So  com- 
plex is  the  human  body,  so  numerous  are  the  possible  errors, 
and  so  prone  is  the  human  mind  to  perpetrate  mistakes  which 
arise  out  of  its  deficiencies  and  not  from  the  inherent 
difficulties  of  the    problem  it  encounters,    that   the   prospect 
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of  making  all  possible  mistakes  is  as  remote  as  the  prospect 
of  learning  one's  profession  simply  by  the  contemplation  of 
errors. 

Examples  of  mistakes  due  to  inexperience  can,  therefore,  be 
multiplied  in  every  branch  of  medicine.  The  enormous  value 
of  experience  is  evident  in  the  early  diagnosis  of  grave 
conditions.  The  most  inexperienced  can  diagnose  a  case 
of  disseminated  sclerosis,  when  all  the  classical  signs  and 
symptoms  are  so  obvious  that  they  could  be  perceived  a 
long  way  off  with  a  telescope.  The  man  of  experience  will 
be  led  by  trivial  early  signs,  which  are  quite  insignificant 
to  the  novice.  Think  of  the  degrees  of  experience  when 
one  comes  to  the  special  'scopes,  none  of  which  are  any 
good  without  an  expert  eye  behind  them.  Even  with  the 
naked  eye,  often  experience  alone  can  decide  between  a 
goitre  and  a  lymphatic  gland ;  a  sarcoma  and  an  hyper- 
trophied  tonsil ;  a  syphilide  and  an  eruption  of  pityriasis  rosea 
or  lichen  planus ;  a  drug  rash  and  a  closely-simulating 
exanthem. 

C.    MISTAKES    DUE    TO    OBSESSIONS. 

With  all  respect,  I  venture  to  think  there  is  not  one 
member  of  our  profession  who  is  immune  to  this  cause  of 
error.  None  of  us  will  need  reminding  of  the  gross 
obsessions  for  which  many  eminent  physicians  and  surgeons 
are  notorious,  or,  perhaps  I  should  say,  famous.  With 
the  best  intentions,  it  often  seems  impossible  to  avoid 
concentrating  one's  attention  upon  a  certain  hypothesis  and 
unconsciously  distorting  phenomena  to  agree  with  it,  whilst 
blinding  oneself  to  other  conditions  which  might  have  caused 
revision  of  judgment.  I  remember  watching  a  class  of  14 
general  practitioner?,  most  if  not  all  of  whom  must  have  been 
experienced  men,  examining  a  case  of  swelling  in  the  right 
iliac  fossa.  But,  because  the  demonstrator  had  skilfully 
directed  their  attention  to  abdominal  conditions,  not  one 
examined  ttie  spine.  As  a  matter  of  fact,  the  swelling  was 
actually  a  tuberculous  abscess,  the  result  of  spinal  caries  ;  a 
condition  with  which  every  gentleman  present  must  have 
been  as  familar  as  with  an  appendix  abscess. 

Tnis  topic  might  well  serve  as  the  basis  of  a  complete 
clinical  lecture.  Take  the  syphilomaniac,  for  example,  who 
sees  everything  under  the  aegis  of  the  spirochaeta  pallida,  the 
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protean  manifestations  of  which  give  a  specious  explanation 
for  practically  every  sign  and  symptom  which  a  human  being 
can  manifest  or  manufacture. 

I  have  already  implied  that  the  sin  of  obsession  is  no  less 
frequent  among  the  leaders  of  the  profession.  It  is  somewhat 
amusing  to  observe  that  the  laity  have  learned  to  appreciate 
this  possibility,  and  request  that  they  may  not  be  sent  to  such 
and  such  a  specialist,  since  he  is  sure  to  diagnose  that 
particular  condition.  The  real  specialist  has  a  fine  sense  of 
relative  values,  and  his  general  training  prevents  a  marked 
obsession.  The  good  dermatologist,  for  example,  is  one  who 
understands  the  skin  and  all  that  is  within  it.  But  pitfalls 
are  many  for  the  specialist  who  tends  to  lose  his  sense  of 
perspective,  and  who  fails  to  consider  bis  patient  as  a  whole. 
For  "  a  stuffy  nose "  may  be  only  a  local  manifestion  of 
myxoedema,  "  a  dry  throat "  an  accompaniment  of  diabetes, 
a  "laryngeal  spasm"  an  expression    of  locomocor  ataxia. 

d.    MISTAKES   FROM    FAILURE    TO    THINK    ANATOMICALLY. 

The  late  Mr.  Lockwood,  who  will  always  be  gratefully 
remembered  by  his  pupils  as  a  remarkable  clinical  teacher, 
perpetually  emphasized  the  importance  of  "  thinking  anato- 
mically." Confronted  with  a  case  of,"^«(^phagia,  one  should 
think  all  the  way  down  from  the  tongue  itself;  there  may  be, 
for  example,  an  inflamed  gland  beneath  the  sterno-mastoid. 
Since  we  can  all  claim  sufficient  knowledge  to  do  this,  it  is 
obviously  the  only  way  to  include  every  possible  cause.  Yet 
how  rarely  we  take  this  precaution,  save  in  such  obvious  cases 
as  urinary  troubles,  in  which  the  mmd  instnictively  traverses 
the  whole  urinary  tract. 

Omission  to  think  anatomically  results  in  overlooking  all 
sorts  of  reflex  phenomena,  e.g.,  otalgia  from  carious  teeth,  when 
no  complaint  of  toothache  has  been  made.  Cough,  hiccough, 
and  syncopal  attacks  may  all  have  an  aural  basis,  and  abdominal 
pain  in  a  child,  whicn  has  been  diagnosed  as  "congested  liver," 
may  be  due  to  spinal  caries,  or  in  an  adult  occurring  after 
exertion  is  most  Irequently  an  expression  of  cardiac  trouble. 

e.    MISTAKES    FROM    FAILURE    TO   THINK    AT    ALL. 

As  a  special  variety  of  the  preceding,  one  may  include  a 
category  with  the  p--irticular  condemnation  that  the  mistake 
is   due   to   not   thinking   at    all.    An   excellent   example   was 
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afforded  by  a  diagnosis  of  progressive  muscular  atrophy,  when 
a  cervical  rib  was  present.  Had  the  physician  thought  about 
the  condition  at  all,  he  would  have  realized  that  a  unilateral 
wasting  of  that  nature  could  not  have  been  due  to  a  myelopathy 
but  to  a  unilateral  cause. 

/.    MISTAKES   FROM    A    RELUCTANCE    TO    ACCUPT    RESPONSIBILITY. 

I  include  this,  naturally  a  very  small,  group  as  a  type  of 
deliberate  error.  Many  cases  of  simple  laryngitis  are  sent  up 
to  hospital  as  diphtheria  without  any  attempt  at  actual  diagnosis, 
in  case  the  more  serious  condition  may  be  present. 

,!^.    MISTAKES    FROM    INCOMPLETE    EXAMINATION. 

The  category  of  errors  due  to  incomplete  examination 
is  far  and  away  the  largest  of  all.  Nearly  all  avoidable 
blunders  result  from  this  cause.  Although  mistakes  may  be 
perpetrated  through  one  or  other  of  the  reasons  I  have  already 
enunciated,  how  many  mistakes  would  be  avoided,  if  we  made 
a  point  of  a  complete  examination  from  head  to  foot,  includ- 
ing the  use  of  the  ophthalmoscope  and  investigation  of  the 
urine  !  This  is  a  preposterous  counsel  of  perfection,  but  do 
we  not  all  err  on  the  side  of  examining  incompletely  ?  A 
patient  presented  himself  some  weeks  ago  with  diplopia.  An 
ocular  nerve  was  paralysed,  and  nothing  more  definite  than 
rheumatic  neuritis  was  thought  of.  It  failed  to  yield  to  symp- 
tomatic treatment,  and  a  subsequent  more  searching  exami- 
nation, which  included  testing  all  the  cranial  nerves,  led  to 
the  discovery  that  the  fifth  nerve  was  also  involved  (the 
masseter  muscle  was  rather  weaker  on  that  side),  and  the 
diagnosis  of  early  bulbar  paralysis  was  established. 

What  are  the  causes  of  insufficient  examination  ?  First  of 
all,  because  there  is  no  time,  owing  to  extreme  pressure  of 
work,  for  more  than  what,  as  a  photographer,  I  should  term 
a  snapshot  diagnosis.  Very  little  removed  from  this  and 
more  culpable  is  the  diagnosis,  which  is  made  upon  the 
patient's  symptomatic  description  without  examining  the 
part.  Beware  of  "  rheumatism."  Which  of  us  has  not,  with 
a  scalpel,  let  "  rheumatism  "  out  of  a  swelling  ?  And  under 
this  convenient  diagnosis  have  masqueraded  sarcoma,  osteo- 
myelitis, popliteal  aneurysm,  and  acute  epiphysitis. 

A  complaint  of  pain  in  the  chest  or  cough  demands  at  least 
a  cursory  stethoscopic  examination  ;  for  the   overlooking   of 
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some  gross  lesion,  merely  through  failing  to  look  for  it,  will 
never  be  pardoned. 

It  may  sometimes  be  advanced  as  an  excuse,  that  the 
patient  objected  to  some  special  examination.  If  the  patient 
cannot  be  convinced  that  an  examination  is  necessar}',  the  case 
had  better  be  relinquished,  for  it  is  better  to  lose  a  patient 
than  to  lose  a  reputation.  The  procedure  of  treating  first  and 
examining  afterwards  may  lead  to  the  unfortunate  necessity  of 
having  to  treat  not  only  the  disease,  but  the  effects  of  your 
own  treatment. 

The  omission  of  fundamental  precautions  is  a  fruitful  source 
of  avoidable  blunders.  A  preposterous  instrument  has,  at 
times,  been  devised  to  enable  the  chest  to  be  auscultated 
without  the  preliminary  precaution  of  removing  the  patient's 
clothes.  The  sole  advantage  which  appears  to  be  derived 
from  this  device,  is  the  freedom  from  the  familiar  aroma  of 
disrobing  out-patient  humanity.  On  the  other  hand,  a  pair  of 
leather  braces  can  simulate  an  excellent  pleural  or  pulmonary 
adventitious  sound.  Again,  how  can  slight  modifications  of 
the  breath  sounds  be  heard  through  a  coat,  waistcoat,  and 
shirt,  three  vests,  and  a  chest  protector  ?  A  little  more  con- 
donable  are  the  mistakes  arising  from  failure  to  examine  more 
than  a  small  portion  of  the  chest.  I  have  seen  early  tubercle 
of  the  right  apex  diagnosed,  because  the  note  at  this  apex  was 
flatter  and  the  breath  sounds  were  louder.  But  a  pleural 
effusion  at  the  left  base  had  been  overlooked,  which  had 
compressed  the  left  lung  and  caused  hyper-resonance  of  the 
left  apex. 

One  could  give  innumerable  examples  of  errors  due  solely 
to  limiting  the  examination  to  a  portion  only  of  the  body.  As 
a  commonly  occuriing  example,  one  may  cite  the  diagnosis  of 
a  specific  fever  from  a  rash,  sore  throat,  and  fever,  when  a 
complete  examination  of  the  patient  would  have  revealed  an 
incompletely  healed  sore  on  the  penis  and  enlarged  lymphatic 
glands. 

The  most  elementarj'  precautions  are  sometimes  all  that 
is  needed  for  the  avoidance  of  gross  errors.  It  is  unpar- 
donable, for  example,  to  omit  a  digital  examination  of  the 
rectum  when  appropriate  symptoms  are  present.  In  any  case 
of  injury  to  the  e3-e,  it  is  as  well  to  ask  to  be  shown  the 
instrument  which  caused  the  injury ;  for  example,  the  missing 
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prong  of  a  fork  suggests  a  search  inside  the  eyeball.  In  a 
nasal  case,  the  patient  should  be  asked  to  show  the  handker- 
chief— the  pathological  flag  as  it  has  been  called. 

An  enormous  number  of  grave  errors  may  result  from  simply 
neglecting  to  take  the  temperature.  Tiiink  how  pyrexia 
coupled  with  headache  and  general  seediness  suggests  typhoid 
fever  instead  of  some  trivial  disorder ;  how  the  same  feature 
allied  to  a  cough,  weakness,  malaise,  and  indigestion  builds  up 
a  strong  suspicion  of  phthisis  ;  how  the  temperature  aids  in  the 
diagnosis  of  that  obscure  condition,  pain  in  the  side — whether 
neuralgia,  herpes,  muscular  rheumatism,  splenic  infarct,  abscess 
of  the  chest-wall  or  pleurisy,  may  be  present ;  whilst,  finally, 
its  association  with  abdominal  pain  labels  the  condition  as 
serious,  straightway  demanding  an  order  for  bed  and  further 
searching  examination. 

The  thermometer,  too,  shows  that  the  cure  of  a  condition, 
which  has  been  satisfactorily  diagnosed,  is  not  proceeding  in  a 
normal  manner  :  e.g.,  in  pneumonia,  delayed  resolution,  the 
development  of  an  empyema,  or  the  incursion  of  the  pneumo- 
coccus  to  the  peritoneum,  the  joints,  or  meninges ;  or  in 
rheumatic  fever,  the  danger-signal  of  endocarditis.  There 
may  be  instanced  as  well  the  leaking  of  a  gastric  ulcer,  or  the 
urgency  of  a  complete  routine  examination  in  chronic  Bright's 
disease,  in  which  the  normal  course  is  apyrexial. 

These  considerations  briefly  sketch  the  possibilities  of 
mistakes  arising  from  incomplete  examination,  but  it  is 
instructive  to  elaborate  just  a  little  further  why  such  incom- 
pleteness may  arise.  There  is  a  tendency,  to  which  I  am 
afraid  we  who  are  comparatively  recently  taught  are  rather 
prone,  to  rely  too  exclusively  upon  laboratory  methods  as  a 
lazy  expedient  to  escape  the  laboriousness  of  clinical  investi- 
gation. As  a  contrast,  error  may  result  frona  a  failure  to 
utilize  modern  resources,  and  even  to  employ  laboratory 
methods  at  all. 

Mistakes  may  arise  from  sheer  inability  to  believe  that  a 
serious  condition  can  ever  be  present.  In  some  cases,  this  may 
be  due  to  pure  obsession,  but  in  others  there  does  appear  to 
be  some  grounds  for  the  supposition  that  in  certain  people  there 
exists  a  temperamental  contempt  for  organic  disease.  Take 
such  an  example  as  tiie  following.  A  woman  with  marked 
anaemia   was  regarded   by  her   doctor  as   suffering  from   the 
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toxaemia  resulting  from  nephroptosis.  Such  so-called  toxaemia 
timy  produce  an  anaemia,  but  hardly  of  the  degree  present  on 
this  occasion.  A  more  inquisitive  observer  pointed  out,  in  the 
first  place,  that  this  supposed  right  kidney  had  a  sharp  lower 
edge,  and  was  in  fact  the  liver.  The  spleen  was  enlarged  as 
well,  and  a  blood  examination  supplied  the  ultimate  confir- 
mation of  a  diagnosis  of  spleno-medullary  leukaemia. 

If  one  were  required  to  classify  doctors  upon  a  single 
characteristic,  it  would  not  be  far  outside  the  mark  to  distin- 
guish them  as  those  who  see  in  every  patient  some  grave 
disease,  a  diagnosis  which  they  will  not  relinquish  before  its 
absence  has  been  proved  up  to  the  hilt ;  and  those  who  will 
not  concede  the  possibility  of  anything  but  a  trivial  disorder 
(imagination,  neuropathy,  and  so  on),  until  the  patient  has 
demonstrated  a  formidable  array  of  terrifying  signs  and  symp- 
toms, which  it  is  impossible  to  ignore.  The  ideal  diagnostician 
lies,  I  suppose,  between  the  two.  I  well  remember  that  during 
my  house-surgeoncy  at  St.  Bartholomew's  Hospital,  my  corre- 
sponding house  physician  and  I  answered  pretty  accurately  to 
these  types — I  may  be  spared  the  ordeal  of  further  identifica- 
tion— and  we  made  a  very  excellent  blend  in  diagnosis. 

A  particular  source  of  error  is  the  overlooking  of  the 
more  serious  of  two  simultaneous  conditions.  It  is  a  good 
general  principle  to  include  all  symptoms  so  far  as  possible 
under  one  cause,  but  the  complete  connection  may  not  be 
evident,  as  in  malignant  disease  of  the  upper  end  of  the 
rectum  giving  rise  to  very  few  symptoms  but  by  pressure 
on  veins  causing  piles.  The  difficulty  is  markedly  increased 
when  the  less  serious  condition,  which  is  first  observed  and 
upon  which  attention  is  naturally  centred,  may  have  nothing 
whatever  to  do  with  the  graver  one.  Take  a  case,  which  came 
under  my  notice,  of  chronic  ear  discharge  which  developed 
cerebral  symptoms.  Trephining  was  the  obvious  treatment ; 
but  nothing  was  found,  and  the  patient  died  of  what  was  shown 
at  the  autopsy  to  have  been  uraemia. 

h.    MISTAKES     FROM    INHERENT    DIFFICULTIES    IN    THE    CASE. 

Finally,  I  should  like  to  include,  as  a  small  class,  the 
variety  of  mistakes  which  may  be  said  to  arise  from  causes 
external  to  the  personality.  With  all  the  resources  which 
modern  methods  of  investigation  supply,  it  must  be  recalled 
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that  these  have  their  limitations.  Take  X-rays  for  example, 
and,  as  a  familiar  instance  of  their  utilit}',  the  fact  that  they 
have  demonstrated  that  fracture  of  the  scaphoid,  which  once 
was  regarded  as  a  pathological  curiosity,  is  now  recognized 
as  a  fairly  common  occurrence.  Yet  X-rays  are  not  unequi- 
vocal ;  difficulties  bristle  on  account  of  the  angle  at  which  a 
picture  is  taken.  Again,  shadows  are  only  shadows ;  any- 
body might  mistake  a  gall-stone  for  a  stone  in  the  right  kidney, 
or  a  calcified  gland  for  either.  Circumstances  alone  may  supply 
insuperable  difficulties.  Think  of  the  handicap  which  a  bad 
light  and  a  dirty  skin  impose  in  the  diagnosis  of  a  specific 
fever  rash. 

There  are  literally,  what,  for  want  of  a  better  term,  I  call, 
inherent  difficulties  in  a  case,  which  occasion  mistakes  that 
not  even  the  most  methodical  examination  or  the  most  pro- 
found experience  seems  to  obviate.  Urinary  cases,  for 
example,  appear  to  offer  so  many  traps.  In  the  abdomen 
again,  many  people  cannot  tell  an  organ  by  feeling  it,  and 
not  a  few  when  they  sec  it  ;  moreover,  the  extra-abdominal 
causes  of  severe  abdominal  pain  are  many. 

In  this  connection,  I  would  like  to  dissociate  a  special 
form  of  difficulty.  Nervous  cases  are  said  to  be  difficult.  But 
are  they  not  in  reality  merely  complex,  that  is,  made  up  of 
simple  things?  A  nerve  lesion  must  inevitabl}'  produce  a 
certain  chain  of  symptoms,  there  is  not  even  a  difference  of 
opinion  as  to  interpretation.  I  will  give,  as  an  example,  the 
elucidation  by  a  skilled  neurologist,  by  the  application  ot 
merely  fundamental  principles,  of  an  apparently  confusing  list 
of  symptoms.  The  patient,  a  woman  of  40,  complained  of 
intense  pain  and  tenderness  in  the  right  arm.  She  gave  a 
history  of  pain  down  the  left  arm,  and  of  a  cerebral  attack, 
accompanied  by  diplopia  and  left  hemiplegia,  four  years  pre- 
viously. On  examination,  the  right  pupil  was  of  the  Argyll- 
Robertson  type,  and  there  was  diplopia.  On  the  right  side, 
the  knee  jerk  was  absent ;  on  the  left  side,  it  was  exaggerated. 
There  was  no  ataxia,  no  intention  tremor,  no  ankle  clonus, 
but  a  double  extensor  response  was  present.  The  Wassermann 
reaction  was  positive  in  the  blood. 

First  of  all,  as  regards  the  pain.  Is  this  simply  a  lightning 
pain   of  tabes  ?      No,   because    hyperesthesia    is  not    to    be 
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expected.      But    syphilitic    pachymeningitis    in    the    cervical 
region  would  cause  exquisite  pain  and  tenderness. 

Now  to  go  back  to  the  symptoms  of  four  years  ago.  A 
lesion  in  the  pons  in  the  region  of  the  crus,  for  example, 
gumma  or  thrombosis,  especially  the  latter,  would  cause 
crossed  paralysis.  But  this  will  not  account  for  an  Argyll- 
Robertson  pupil  and  absent  knee  jerk  on  one  side ;  hence, 
there  is  tabes  as  well. 

There  is,  however,  a  knee  jerk  present  on  the  other  side. 
The  obvious  explanation  of  this  is  that  tabes  is  only  just 
beginning,  and  that  one  knee  jeik  has  disappeared  before  the 
other.  But,  unfortunately,  the  left  knee  jerk  is  not  only 
present  but  exaggerated.  This  is  really  because  there  is  the 
combination  of  a  hemiplegia  and  a  tabes,  and  the  hemiplegia 
explains  the  extensor  response  as  well. 

One   feature   alone   is   left   for   explanation     the   extensor 

response   on   the   right   side.     This  is  because   the  p)Tamidal 

tract  on   the  non-hemiplegic   side  is  not  actually  intact,  but 

is  afTected  on  account   of  the  existence  of  homo-lateral  fibres. 

So  that  the  diagnosis  is — 

Pachymeningiiis. 

Specific  endarteritis  with  thrombosis. 

And  developing  tabes. 

CONXLUSION. 

In  the  contemplation  of  our  successes  we  are  naturally 
most  pleased  to  indulge,  but  it  is  more  instructive,  if  less 
edifying,  to  travel  sgain  the  path  of  some  past  error. 
We  are  told  b}'  the  poet  that  others'  folly  teaches  not. 
Everybody  makes  some  gross  error  in  the  course  of  his 
experience,  and  happy  is  he  who  makes  it  on  some  relatively 
unimportant  occasion  ;  happier  still,  if  the  only  result  is  a 
determination  never  to  make  it  again. 

The  cynical  philosopher  laments  the  pity,  that  in  life  we 
only  get  our  lessons  when  they  are  of  no  use  to  us.  It  is 
worth  while,  nevertheless,  to  keep  burning  brightly  that  puri- 
fying fire,  the  fear  of  making  a  mistake,  remembering  in  all 
humility  that  most  mistakes  were  in  reality  avoidable,  avoid- 
able simply  by  method,  the  harness  without  which  only  the 
horses  of  genius  can  travel. 
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RADIOLOGY  AND   ELFXTRO-THERAPEUTICS   IX 
WAR-TIME. 

By  FRANCIS  HERNAMAN-JOHNSON,  M.D. 

Medical  Officer  at  present  in  Charge  X-Ray  and  Electrical  Department,  and 
Lecturer  on  Military  Radiology,  Cambridge  Hospital,  Aldershot. 

The  twin  applied  sciences  of  radiology  and  electro-therapy 
(including  electro-diagnosis  and  prognosis)  have,  at  the  present 
time,  assumed  an  importance  hardly  exceeded  by  that  of 
surgery  itself.  Many  of  the  operations  now  daily  performed,  as 
a  result  of  bullet  and  shell  injuries,  could  scarcely  be  undertaken 
without  the  help  of  the  radiographer  ;  while  the  art  of  electrical 
nerve  testing,  though  more  limited  in  its  range  of  application, 
is  often  the  sole  guide  for  the  necessity  or  otherwise  of  surgical 
interference  in  cases  of  paralysis  following  wounds. 

The  work  of  the  electrical  department  of  a  large  military 
hospital  at  home  is  not,  however,  concerned  solely  with 
injuries  received  in  the  fighting  line.  The  particular  hospital 
to  which  I  am  attached  serves  a  garrison  of  between  one 
and  two  hundred  thousand  men.  It  is  of  interest  to  note 
the  kind  of  cases  with  which  they  furnish  the  radiologist. 

One  might  think — I  certainly  e.-tpected — that  accidents  in 
connection  with  riding  would  be  numerous.  When  one  con- 
siders that  large  numbers  of  men,  who  have  never  had  any 
experience  of  horses,  are  being  taught— at  high  pressure — to 
learn  everything  connected  with  them,  many  and  severe 
injuries  might  be  looked  for  with  confidence.  Such  injuries 
do  not  exceed  two  or  three  in  a  month,  and  are  rarely  serious. 
This  seems  to  me  a  remarkable  fact,  and  says  much  both  for 
the  skill  of  the  instructors  and  the  aptitude  of  the  pupils.  The 
cynic  might  aver  that  the  immunity  enjoyed  spoke  rather 
for  the  cow-like  nature  of  the  mounts  ;  but  I  can  testify,  from 
personal  observation,  that  the  horses  display  quite  an  average 
amount  of  spirit. 

Football,  on  the  contrary,  is  responsible  for  putting  a  con- 
siderable number  of  men  out  of  action,  often  for  weeks,  and 
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sometimes  for  months.  Fractures  of  the  tibia  by  direct,  and 
of  the  fibula  by  indirect,  violence  are  the  most  common  injuries. 
Often  the  fractures  take  the  form  of  cracks  without  any  dis- 
placement, and  cannot  be  diagnosed  with  certainty,  except  by 
X-ray  plates.  Sometimes  the  injury  shows  in  one  view  only, 
e.g.,  in  a  lateral  but  not  in  an  anlero-posterior.  Cases  are 
often  sent  in  by  the  medical  officers  of  regimeuts  with  a 
request  to  "screen."  It  cannot  be  too  strongly  urged  that  a 
mere  screen  examination  is  almost  valueless  in  such  cases.  A 
negative  result  simply  means  that  there  is  no  gross  displace- 
ment, and  even  the  appearance  of  a  definite  fracture  leaves 
one  uurertain  as  to  whether  the  whole  extent  of  the  damage 
has  been  ascertained.  The  prevalence  of  football  injuries 
shows  that  the  game  must  be  played  extensively  among  the 
troops  at  present  in  training.  Obviously,  the  playing  can  take 
place  only  during  the  brief  intervals  between  exhausting  drills 
and  marches  ;  so  that,  as  the  lack  of  riding  accidents  speaks  for 
skill,  so  does  the  plenitude  of  football  injuries  betoken,  what  I 
may  term,  extraordinary  "  resiliency." 

A  considerable  number  of  cases  are  sent  for  examination  for 
calculus  of  ihe  kidney  and  bladder.  The  number  of  stones 
actually  found  is  small  in  proportion  to  the  number  suspected  ; 
but  ihe  interesting  point  is,  that  hard  marches  and  exposure 
seem  to  bring  on  symptoms  suggestive  of  calculus  in  many  men, 
who  had  previously  believed  themselves  in  good  health. 

There  is  a  humorous  side  to  this  question  of  "  stone  and 
gravel."  Men  have  been  known  to  bring  specimens  of  their 
urine  to  the  bacteriological  department,  which  undoubtedly 
contained  "  gravel "  in  large  quantities  ;  but  the  bacteriologist 
has  reported  that  the  deposit  was  of  an  "alluvial"  nature  ! 
Malingering,  however,  has  never  been  very  serious  in  the  new 
armies,  and  it  tends  to  grow  less  and  less.  All  who  have 
"  stuck  it "  so  far  must  be  pretty  tough,  both  physically  and 
mentally,  and  are  unlikely  to  wish  to  escape  after  the  most 
uninteresting  part  of  their  work  is  over. 

In  addition  to  the  above,  practically  any  diagnostic 
procedure  which  is  carried  out  in  a  civil  hospital  may  have  to 
be  undertaken.  The  assembling  of  men  as  soldiers  in  camps 
does  not  exempt  them  from  the  ordinary  ills  of  life ;  though, 
as  the  newly  raised  forces  consist  of  picked  men,  cases  are 
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few  in  proportion  to  what  obtains  among  an  equal  number 
of  the  civil  population. 

As  to  X-ray  treatment,  severe  cases  do  not  present  them- 
selves. Occasionally  small  patches  of  lupus  are  dealt  with,  and 
a  few  keloids  and  sluggish  ulcers  have  been  treated  in  the 
department.  Unless  there  is  a  reasonable  prospect  of  making 
a  man  fit  for  duty  within  a  short  time,  he  is  invalided. 

With  the  foregoing  brief  reference  to  the  garrison  side  of 
the  work,  I  pass  to  that  concerned  with  the  actual  fighting. 
The  radiography  required  is,  in  these  cases,  concerned  wholly 
with  the  diagnosis  of  bone  injuries,  and  the  discovery  and  local- 
ization of  bullets  and  shell  fragments.  On  this  subject  I  cannot 
hope  to  say  anything  which  is  new  to  the  army  surgeon,  and 
shall,  indeed,  be  lucky  if  I  escape  his  criticisms  ;  but  the 
exigencies  of  the  present  war  have  thrust  the  problem  of 
dealing  with  bullet  and  shell  wounds  upon  hundreds  of  medical 
men,  who  have  no  previous  experience  in  such  matters. 
Numbers  of  auxiliary  military  hospitals  are  now  scattered 
about  the  countr}',  and  to  their  medical  officers  I  hope  the 
following  remarks  may  prove  of  some  use. 

When  a  case  is  brought  in,  the  first  question  which  arises  is: 
Are  any  bullets  or  fragments  of  metal  present  ?  An  "  in  and 
out"  wound  naturally  suggests  that  nothing  has  lodged.  But  a 
bullet  which,  on  the  whole,  escapes,  may  suffer  some  disinte- 
gration as  it  passes  through  the  body,  leaving  irritating 
fragments  behind.  Serious  damage  to  bones,  too,  may  have 
occurred  without  complete  fracture.  Thus,  a  radiograph  is 
desirable  in  all  but  the  simplest  of  such  cases.  Per  contra,  the 
occurrence  of  only  one  wound  affords  no  definite  evidence  that 
a  bullet  is  present.  A  conical  bullet  may  penetrate  sufificiently 
to  make  an  ugly  wound,  and  yet  drop  out.  Moreover,  some 
men  have  undoubtedly  had  bullets  extracted  before  being 
sent  to  England,  but  do  not  remember  anything  about  the 
matter.  If  only  one  wound  is  to  be  found,  and  somewhere  in 
its  neighbourhood  there  is  discovered  a  definite  hard  nodule 
which  can  be  gripped  between  the  fingers,  it  is  probable,  but 
by  no  means  certain,  that  a  piece  of  metal  is  present.  Such 
cases  have  been  operated  on  without  success,  and  subsequent 
X-ray  examination  has  proved  the  absence  of  any  bullet  or 
shell  fragment. 

There   is    another  very   important   side   to   the   question. 
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When  there  is  only  one  wound,  we  are  not  entitled  to 
give  a  nega'.ive  report  until  we  have  taken  X-ray  plates  of 
a  considerable  area  of  the  body.  It  is  not  sufficient  to  screen. 
A  bullet,  quite  obvious  to  radioscopy  when  its  presence  and 
whereabouts  are  known,  may  have  previously  escaped  notice. 
Such  extreme  measures  are,  fortunately,  not  necessary  in 
every  case,  for  a  bullet  may  travel  to  a  distant  part  of  the 
body  and  remain  harmless.  But  any  untoward  symptoms, 
even  if  connected  with  an  organ  apparently  remote  from  the 
original  site  of  injury,  should  lead  to  the  most  rigid  investi- 
gation. For  instance,  a  bullet  may  enter  the  thigh,  pass 
obliquely  upwards,  injure  the  bladder,  and  lodge  in  the 
opposite  flank.  In  such  a  case,  the  bullet  would  not  be 
seen  even  in  a  large  plate  of  the  region  about  the  wound 
of  entrance — and  the  vesical  symptoms,  if  not  severe,  might 
be  put  down  to  some  other  cause. 

The  demonstration  of  a  piece  of  metal  in  a  radiograph, 
or  on  the  screen,  constitutes  only  the  first  step  in  the  process 
of  its  localization.  Surgeons  inexperienced  in  this  class  of 
work  are  sometimes  tempted  to  undertake  the  removal  of  a 
bullet  on  the  strength  of  a  single  radiograph,  because  the 
shadow  is  in  definite  relationship  with  that  of  some  familiar 
bony  landmark.  Only  by  great  good  luck  can  such  attempts 
succeed.  Usualh',  they  end  in  dismal  failure,  for  which  the 
chagrined  operator  is  sometimes  illogically  inclined  to  blame 
the  radiologist — for  whose  advice  he  did  not  ask.  A  little 
thought  will  show  that  an  X-ray  plate  deals  only  with  two- 
dimensional  space,  whereas  the  surgeon  has  to  work  in  space 
of  three  dimensions.  A  second  radiograph  at  right  angles  to 
the  first  will  help  to  some  extent,  but,  unless  a  line,  drawn 
vertically  from  the  anticathode  to  the  surface  of  the  plate, 
happens  to  pass  through  the  bullet,  greater  or  less  distortion 
must  occur.  These  facts  appear  so  elementary,  that  I  feel  I 
ought  almost  to  apologize  for  venturing  to  expound  them 
afresh.  Experience  proves,  however,  that  they  are  by  no 
means  always  fully  appreciated  by  those  who  are  being  called 
on  to  do  military  surgery  at  the  present  time. 

The  ideal  localization  of  a  foreign  body  by  means  of 
surface  markings  necessitates  the  obtaining  of  four  points 
on  the  skin,  the  lines  joining  which  cross  at  right  angles 
to  each  other  and  are  perpendicular  as  well,  or  nearly  so,  to 
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the  surfaces  concerned.  A  simple  and  rapid  method  of 
obtaining  such  points,  by  means  of  a  little  instrument  which 
I  have  called  a  "  Ring-localizer,"  has  been  described  by  me 
elsewhere.'  The  method  does  r.ot  require  the  taking  of 
plates,  and,  in  the  case  of  the  limbs,  head,  neck,  and  parts  of 
the  trunk  gives  direct  markings,  without  the  necessity  for  any 
measurements.  Elsewhere,  as  about  the  hips  and  pelvis,  only 
the  veriical  h'ne  of  the  bullet  can  be  ascertained  directly.  Some 
indirect  method,  involving  triangulation  and  the  displacement  of 
images,  must  be  used  to  find  out  the  situation  of  the  bullet  on 
the  vertical  line.*  But  one  must  remember  that  a  single  mark 
on  the  skin,  accompanied  by  the  statement  that  the  foreign 
body  will  be  found  so  many  inches  below  it,  is  not  a  sufficient 
guide  for  the  surgeon.  As  an  operation  proceeds  it  often 
becomes  difficult  to  say  what  was  the  original  position  of 
the  localizing  mark,  and  exact  knowledge  of  the  line  of  the 
bullet  may  be  lost. 

The  first  difliculty  may  be  got  over  by  drawing  lines,  at 
least  four  or  five  inches  in  length,  at  right  angles  to  each 
other  through  the  original  mark  {i.e.,  on  the  surface  through 
which  the  operation  is  going  to  be  performed).  These  lines 
extend  beyond  the  range  of  the  "sagging"  due  to  an  ordinary 
incision  ;  by  using  their  extremities  as  a  guide,  two  probes 
may  be  arranged  across  the  wound,  so  that  the  site  of  the 
original  localizing  mark  is  indicated  by  their  place  of  inter- 
section. The  actual  line  on  which  the  bullet  lies  may  be 
reproduced  under  all  circum.stances,  provided  that,  by  means 
of  the  ring-localizer,  a  mark  has  been  made  on  the  skin 
vertically  beloiv  as  well  as  directly  above  the  bullet. 

In  our  desire  to  localize  quickly  and  easily  by  means  of 
the  screen  only,  we  must  not  forget  that  plates  are  often 
necessary  as  well.  The  surgeon  cannot  have  too  many  aids 
in  his  work.  In  the  fleshy  parts  of  a  limb,  screen  localization 
gives  all  the  information  which  the  resources  of  radiology  can 
usefully  supply ;  but  when  the  bullet  is  in  close  relationship 
with  bone,  photographs  should  always   be   taken  when  time 

'  My  own  preference  is  for  a  "life-sized  "  meclianical  diagram  with  adjustable 
parts,  which  enables  me  to  obtain  a  reading  of  depth  without  mathematical 
calculations.  Such  an  instrument  is  made  to  my  designs  by  Messrs.  VV.  Watson 
and  Sons,  194,  Great  Portland  Street,  \V.  They  also  manufacture  the  "Ring- 
localizer"  above  referred  to. 
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permits.  They  should  be  taken  with  the  tube  and  patient 
in  the  same  relative  positions  as  those  in  which  localizirio; 
is  done.  The  bullet  ima_9;e  on  the  plate  will  then  correspond 
exactl_v  with  the  mark  on  the  skin,  and,  by  fitting  the  one 
over  the  other,  the  correct  relationship  of  all  the  parts  will 
be  seen. 

In  places  which  readily  admit  of  plates  being  obtained  at 
right  angles  to  one  another,  the  antero-posterior  and  lateral 
views  are  generally  to  be  preferred  to  a  stereoscopic  pair  ; 
but  in  the  hips,  shoulders,  and  parts  of  the  spine,  stereoscopy 
is  often  invaluable.  Recently,  I  saw  a  man  who  had  a  rifle 
bullet  in  his  face,  one  side  of  which  was  immensely  swollen. 
It  was  easy  to  see  that  the  bullet  was  lying  in  the  neigh- 
bourhood of  the  antrum  of  Highmore  ;  but  antero-posterior 
and  lateral  plates  failed  to  enable  one  to  say  whether  it  was 
or  was  not  actually  within  the  cavit}'.  Stereoscopic  plates 
were  made,  but  in  the  first  pair,  which  were  of  only  average 
quality,  it  was  not  possible  to  make  out  the  finest  detail. 
A  second  pair  enabled  one  to  see  that  a  thin  plate  of  bone 
lay  between  the  bullet  and  the  observer.  I  gave  it  as  my 
opinion  that  the  bullet  lay  within  the  antrum,  and  this  proved 
to  be  the  case.  So  far  as  I  know,  stereoscopy  is  the  only 
method  by  which  the  information  desired  by  the  surgeon 
could  have  been  obtained. 

Leaving  radiology,  I  come  to  electro-therapeutics.  Elec- 
trical procedures  are  of  service  to  the  wounded  and  disabled 
in  the  following  ways :  We  can  determine  the  gravity  or 
otherwise  of  injuries  to  nerves  and  muscles  ;  bring  about  tne 
softening  and  absorption  of  fibrous  adhesions ;  hasten  the 
recovery  of  paralysed  limbs  ;  and  finally,  by  the  employment 
of  high  frequency,  radiant  heat,  etc.,  to  combat  the  effects  of 
undue  exposure,  when  it  has  resulted  in  rheumatism,  neuritis, 
or  a  general  breakdown  of  the  bodily  process. 

We  are  fortunate  in  possessing  a  "  Lewis  Jones  condenser 
set "  -  ( made  by  L.  Miller)  for  nerve  and  muscle  testing.  In  this 
apparatus,  12  condensers  are  arranged  in  series,  and  are  con- 
nected with  as  many  studs,  in  such  a  way  that  discharges 
varying  between  -rr-jyjj  and  ^^V  of  a  second  may  be  obtained. 
Muscles  responding  only  to  the  longest  discharges  are  in  a 
state   of  degeneration.        No    electrical    method    of    testing 
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will  tell  us  if  a  nen'e  is  mechanically  divided.  But  if,  six 
weeks  after  an  injury,  all  the  muscles  supplied  by  a  given 
nerve  are  found  to  require  a  No.  12  stud  to  excite  them, 
and  sensation  is  also  abolished,  the  practice  here  is  to 
operate.  So  far,  in  such  cases  the  nerve  has  proved  either 
to  be  choked  by  fibrous  tissue,  or  actually  severed. 

When  some  muscles  are  less  affected  than  others,  and 
some  sensation  remains,  it  is  impossible  to  come  to  any 
conclusion,  until  after  several  examinations  extending  over  two 
or  three  months.  If,  for  example,  a  muscle  reacts  at  first  to 
No.  9,  and  a  month  later  to  8  or  7,  spontaneous  and  fairly  rapid 
recovery  is  likely  to  occur.  But  if  the  figures  are  10  or  11, 
it  may  be  assumed  that  certain  nerve  fibres,  distal  to  the 
lesion,  have  died  ;  so  that,  whether  operation  is  done  or  not, 
one  may  predict  with  confidence  that  recovery  of  function  will 
be  at  best  a  lengthy  business. 

In  many  cases,  there  is  doubt  as  to  the  organic  nature  of 
the  paralysis.  Numerous  cases  occur  to  which,  in  ordinary 
civil  practice,  the  term  "  hysterical "  would  be  applied.  Many 
of  the  patients  are,  however,  men  who  have  proved  their 
bravery  in  the  field,  and  it  seems  to  me  that  "  psychical "  is 
a  fairer  term  to  use.  The  frightful  sights  and  sounds  of  a 
battle-field,  combined  with  some  amount  of  actual  personal 
injury,  undoubtedly  inflict  at  times  a  psychical  trauma,  which 
in  all  probability  could  be  shown  to  have  a  definite  physical 
basis,  had  we  means  fine  enough  to  investigate  it.  Nothing 
could  be  further  from  the  truth  than  to  suggest  any  trace  of 
malingering  in  such  cases,  yet  it  is  undoubtedly  true  that  in 
many  instances  the  paralysis  would  vanish  under  sufficient 
mental  stimulus— such  as  the  classical  "house  on  fire."  The 
muscles  in  patients  of  this  type  are  found  to  react  to  the 
slightest  condenser  discharges.  On  the  other  hand,  many 
cases  which  still  respond  well  to  faradism,  require  5  or  6  on 
the  condenser  scale  before  they  will  react,  thus  showing 
that  some  amount  of  organic  change  has  occurred.  Under 
the  old  system  of  faradic  and  galvanic  testing,  it  would  be 
impossible  to  separate  such  cases  from  the  purely  psychical 
type. 

The  condenser  testing  set  is  a  great  boon  in  a  military 
hospital  at  the  present  time,  and  one  feels  that  one  owes  a 
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debt  of  gratitude  to  Dr.  Lewis  Jones  for  having  provided  us 
with  an  instrument  of  such  accuracy  and  simplicity. 

As  for  treatment,  we  have  time,  under  present  circumstances 
only  for  those  cases  which  are  likely  to  show  rapid  improvement. 
Xo  case  is  undertaken  in  which  the  muscles  respond  only  to 
the  longer  condenser  discharges,  unless  it  has  been  shown  that, 
although  severe,  the  paralysis  is  spontaneously  lessening.  It 
is  useless  for  the  purposes  of  the  present  war  to  spend  many 
many  hours  in  freeing  a  limb  from  adhesions  by  chlorine 
ionization,  when  the  power  to  work  it  will  almost  certainly 
be  lacking  for  months  or  even  years.  In  nearly  all  these  cases, 
electrical  treatment  of  some  sort  ought  certainly  to  be  given  a 
prolonged  trial,  but  a  military  hospital,  where  the  outcry  is 
always  for  more  beds  for  the  wounded,  is  not  the  place  to  do 
it  in. 

When,  however,  the  nerve  lesion  is  only  of  moderate 
severity,  the  results  of  ionization  combined  with  faradization  of 
affected  muscles  are  little  short  of  marvellous,  and  I  have 
no  hesitation  in  saying  that  electro-therapy,  properly  carried 
out,  can  return  thousands  of  men  to  the  front  in  a  matter  of 
weeks,  who  would  otherwise  have  required  months  to  recover. 

From  the  purely  military  point  of  view,  electro-therapy  is 
only  of  value  in  so  far  as  it  can  restore  men  to  the  firing  line. 
From  this  standpoint,  a  man  who  can  just  manage  to  hobble 
a  couple  of  miles  at  a  time  is  no  better  than  a  helpless 
cripple.  But  to  the  individual  concerned  the  difference 
is  enormous ;  and,  when  it  cannot  wholly  cure,  electro- 
therapy will  often  give  to  the  victims  of  war  a  measure  of 
activity,  such  as  they  could  not  have  hoped  for  before  the 
advent  of  modern  methods. 

"  Permanently  unfit  for  service  as  the  result  of  wounds." 
This  is  a  hard  saying,  for  the  sufferers  must  often  wait  for 
skilled  electrical  treatment  till  the  fighting  is  over.  The 
qualified  electro-therapeutist  is  busy  with  the  more  hopeful 
cases.  There  is  a  harvest  ahead  for  quacks  and  charlatans, 
who  will  surely  fatten  on  the  pitiful  wreckage  of  war. 
REFERENCES. 

'  B.M.J.,  October  31,  1914,  and  January  2,  1915. 

'  See  Dr.  Lewis  Jones's  Paper,  Proc.  Roy.  Soc.  Med.,  Vol.  VI.,  Elect. 
Therap.  Sect.,  pp.  49-59. 
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RECENT  WORK    IN    RADIUM,    X-RAY    AND 
ELECTRO-THERAPEUTICS. 

By  N.  S.  FINZI,  M.B. 

Chief  Assistant  in  the  X-ray  Department,  St.  Bartholomew's  Hospital,  etc. 


During  the  year,  a  considerable  amount  has  been  done  to 
consolidate  the  knowledge  gathered  in  the  past  few  years, 
though  no  striking  new  use  or  new  methods  of  usage  have 
been  discovered.  The  Radium  Institute  has  published  its 
second  report,'  confirming  to  a  large  extent  the  conclusions 
drawn  from  its  first  one.  The  report  is  highly  important  and 
very  interesting,  but,  in  my  opinion,  its  results  in  one  class  of 
case  falls  singularly  far  below  that  of  other  radium  workers, 
including  myself;  this  is  in  rodent  ulcer,  in  which,  instead  of 
getting  about  95  per  cent,  of  apparent  cures,  the  Institute 
gets  less  than  50  per  cent.  Another  criticism  of  this  report 
which  I  would  offer  is,  that  in  mentioning  the  amount  of 
emanation  sent  out  in  applicators  it  reports  their  activity 
having  been  equal  to  19  grams  of  radium  bromide;  that  is  to 
say,  if  they  send  out  the  equivalent  of  i  gram  of  radium  one 
day,  and  the  same  amount  a  week  later  for  38  successive 
weeks,  they  say  they  have  sent  out  the  equivalent  of  19 
grams.  It^would  be  just  as  reasonable  for  a  person  using  a 
sealed-up  radium  salt,  which  has  the  same  effects  as  the 
emanation,  but  is  constant  in  quantity,  to  say  that  if  he  used 
100  mg.  every  day  for  a  year,  he  had  used  36,500  mg.  in  a 
year. 

Asjthe  literature  in  this  country  on  the  subject  of  radium 
is  not  very  extensive,  I  have  published  a  small  volume  on 
radium  therapeutics,  which  was  reviewed  in  The  Prac- 
titioner (October,  19 14;. 

Delano"  gives  a  fairly  accurate  account  of  the  uses  of 
radium  at  the  present  day,  according  to  various  authorities. 
His   articles    would  bear  a  lot  of  editing,  and   contain  many 
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mistakes.  For  instance,  he  states  that  the  /3-rays  are  cut  off 
by  about  10  cm.  of  air,  and  a  few  lines  later  he  says  that  it 
takes  I  cm.  of  Uad  to  cut  them  off;  as  i  cm.  of  lead  corre- 
sponds to  many  metres  of  air,  it  is  obvious  that  one  of  these 
statements  is  incorrect,  and  it  is  the  former  one.  The  average 
path  of  the  /3-p;irticles  in  air  is  250  cm.,  and  the  path  of  the 
most  penetrating  is  considerably  higher.  Dominici  finds 
himself  in  the  quaint  guise  of  Domenichi. 

Simpson^  records  successful  results  with  radium  in  the 
treatment  of  epithelioma  of  the  lip,  angioma,  naevus  pigmen- 
tosus,  lupus  vulgaris,  syphilitic  lesions,  hypertrichosis,  neuro- 
dermatitis (pruritus  vulvae),  psoriasis,  and  lupus  erythematosus. 

Francis  Williams  '  reports  good  results  in  the  use  of  radium 
for  the  treatment  of  skin  "  cancers."  Most  of  his  cases  are 
apparently  rodent  ulcer.  He  considers  that  the  results  show 
that  the  radium  treatment  of  these  cases  is  to  be  preferred 
to  operation. 

Renon,  Degrais  and  D^sbouis^  obtain  very  good  early 
results  in  the  treatment  of  myeloid  leukajmia  with  radium. 
Filtered  rays  from  30  to  ^7,  cgm.  are  used,  applied  for  24  hours 
over  a  surface  of  500  to  600  sq.  cm.  Relapse  after  2  to  iS 
months  is  the  rule,  and  at  subsequent  applications  the  radium 
has  less  effect.  They  suggest  that  these  relapses  may  be  due 
to  faulty  technique.  Radium  often  succeeds  where  X-rays 
have  failed. 

Lazarus-Barlow  has  a  good  survey  of  the  treatment  of 
new  growths  by  radiations  in  The  Practitioner  for 
March,  1914. 

The  Middlesex  Hospital  Reports^  contain  several  articles 
of  interest,  ranging  from  studies  of  the  influence  of  radium 
on  cell-division  and  tumour-growth  to  snippy  bits,  such  as 
observations  on  the  absence  of  radium  in  healthy  herrings. 
Lazarus-B.irlow  and  Dunbar  find  that  exposure  of  the  muscle- 
nerve  preparation  of  a  frog  to  a-rays  is  accompanied  by  better 
maintenance  of  neuro-rauscular  irritability  than  in  the  control. 
These  beneficial  effects  are  exerted  on  the  nerve  and,  to  some 
extent,  on  the  muscle,  not  on  the  nerve-endings.  Lazarus- 
Barlow  and  Beckton  find  that  if  minute  quantities  of 
radium  are  allowed  to  act  on  the  ova  of  Ascaris  viegulocephala 
in  the  resting   stage,  cellular   division   subsequently  proceeds 
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at  an  accelerated  rate.  Greater  quantities  and  more  prolonged 
exposures  retard  the  rate  of  division,  a-,  ji-  and  7-rays  all 
produce  this  effect,  but  the  a-  appear  to  be  much  the  most 
powerful.  The  quantities  which  produce  the  acceleration  are, 
fortunatel}',  millions  of  times  smaller  than  those  used  in 
medical  practice  for  local  treatment.  JMottram  publishes  an 
important  investigation,  from  which  he  concludes  that  the 
action  of  the  3-  and  -y-rays  produces  a  disturbance  in  normal 
growth  both  in  plants  and  animals,  and  that  this  disturbance 
is  more  marked  if  the  cells  be  in  a  state  of  active  division  : 
the  dividing  ova  of  ascaris  are  at  least  eight  times  as  vulner- 
able as  the  resting  ova.  The  3  and  y-rays  are  followed  by 
profound  changes  affecting  the  chromatin.  Russ  and  Chambers 
find  that  rat-sarcoma,  exposed  in  vitro  to  a  certain  dose  of 
3-rays,  will  not  grow  upon  inoculation  into  normal  rats ; 
that  sarcoma  cells  which  have  been  irradiated  may  remain 
in  the  animal  body  for  60  days  before  giving  evidence  of  a 
growth,  and  that  the  failure  of  the  irradiated  tissue  to  produce 
a  tumour  does  not  necessarily  indicate  their  destruction  at  the 
time  of  inoculation. 

Rovvntree  and  Baetjer'  have  collected  the  various  reports 
of  the  internal  treatment  by  radium  emanation.  It  is  a  curious 
fact  that  all  these  reports  appear  to  come  from  Germany  or 
Austria,  so  far  as  one  can  judge.  The  results  are  summarized 
in  the  following  table  : — 


Disease. 

No.  of  Cases. 

Improved. 

1.  Chronic  arthritis 
Arthritis  deformans 
Muscular  rheumatism 

2.  Gout 

3.  Neuralgia          .        .        -        . 

4.  Sciatica 

Lumbago          .        -        .         . 
Polyneuritis     .         -         -        - 
Neuritis  -        -        -        -        - 

5.  Miscellaneous  -        -        -        - 
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24 
59 
1 65 

59 

H5 

5 

8 

5 
186 

371 
16 

49 
86 

47 

9" 

4 

8 

2 

163 

1,038 

837 
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X-IiAV    TIlF.RAPEfTICS. 

An  important  book  by  Kaye  ■*  has  appeared  during  the  year, 
dealing  with  the  physical  side  of  X-rays,  which  supplies  a 
long-felt  want,  and  should  be  in  every  radiographer's  library. 
Although  certain  statements  lead  one  to  think  that  the 
author,  at  the  time  he  wrote  it,  was  not  quite  au  courani 
with  the  most  modern  trend  of  radio-therapy,  the  book  from 
the  physical  side  is  absolutely  up-to-date. 

An  important  event  during  the  year  has  been  the  intro- 
duction of  the  Coolidge  X-ray  tube.  This  is  on  a  principle 
entirely  different  from  most  X-ray  tubes,  though  this  principle 
had  previously  been  utilized  unsuccessfully  by  Lilienfeld.  The 
tube  is  exhausted  to  a  very  much  higher  vacuum  than  the 
ordinary  X-ray  tube — so  high  that,  if  used  in  the  ordinary  way, 
no  current  will  pass  through  it  at  all.  The  cathode,  however, 
consists  of  a  spiral  of  tungsten,  which  can  be  heated  electrically 
by  a  current  passed  through  it  from  an  insulated  accumulator  ; 
when  this  is  raised  to  a  white  heat,  it  permits  of  the  passage 
of  high  tension  current  through  the  tube,  and  the  spiral  then 
gives  off  a  quantity  of  electrons,  which  are  converted  by  the 
anticathode  into  X-rays.  The  amount  of  these  electrons  is 
dependent  on  the  heat  to  which  the  spiral  is  raised.  In  order 
to  focus  the  electrons  on  the  anticathode,  the  spiral  is  placed 
to  a  greater  or  less  depth  within  a  molybdenum  tube.  The 
anticathode  of  this  tube  consists  of  a  solid  mass  of  tungsten, 
and  the  tube  cools  itself  by  radiation  of  heat  from  this,  instead 
of  there  being  a  water-cooling  or  air-cooling  arrangement. 
The  tube  is  run  with  the  anticathode  white-hot  if  required, 
and  it  is  claimed  that,  if  not  too  sharply  focussed,  it  will  take 
25  m.a.  through  a  medium  tube  for  an  indefinite  period.  It 
is  necessary  to  keep  tlie  glass  walls  of  the  tube  cool  in  using 
these  large  currents  by  blowing  air  round  the  tube.  I  have 
now  been  using  one  of  these  tubes  for  some  months,  and  it 
certainly  has  the  advantage  over  the  ordinary  X-ray  tubes  that 
it  is  much  more  easy  to  keep  the  output  of  the  tube  constant, 
and  it  is  possible  to  run  a  bigger  current  through  it.  The  rays 
obtained  do  not  seem  to  differ  from  those  obtained  by  the 
older  tubes.  Coolidge  claims  that  it  produces  homogeneous 
rays,  but  this  has  not  been  substantiated. 

In  experimental  investigation,  J.  B.  Murphy"  found  that 
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by  irradiating  rats  over  the  whole  body,  he  could  make 
it  possible  to  graft  mouse-sarcoma  on  them,  and  keep  it 
growing  by  transference  to  other  irradiated  rats.  When  the 
grafting  was  attempted  on  healthy  rats,  the  graft  always 
disappeared  by  the  9th  day.  In  irradiated  rats,  he  got  per- 
sistance  of  the  graft  up  to  the  19th  day.  The  explanation 
is,  that  the  lymphoid  tissue  in  a  healthy  rat  causes  failure 
of  the  graft,  while  in  the  irradiated  rat  the  activity  of  this 
tissue  is  lessened. 

Stevens'"  in  an  article  on  various  forms  of  radio-therapy 
strongly  urges  the  advisability  of  pre-operative  radiation  of 
malignant  disease  on  the  ground  that  it  will  probably  prevent 
metastases  from  cells  set  free  at  the  time  of  the  operation. 
When  one  remembers  that  it  has  been  proved  that  a  properly 
irradiated  tumour  will  not  grow  if  transplanted  (in  mice), 
the  advisability  of  this  procedure  becomes  apparent.  There 
is  no  necessity  for  any  interval  between  the  irradiation  and 
the  operation,  for,  though  the  results  of  the  rays  are  not 
obvious  at  once,  the  effect  on  the  cells  is  nevertheless 
immediate.  He  also  advises  post-operative  treatment  to 
prevent  recurrence. 

Pirie  "  describes  perfectly  rational  methods  for  the  treat- 
ment of  hyperidrosis,  hypertrichosis,  acne  vulgaris,  rodent 
ulcer,  and  other  conditions.  He  uses  one  Sabouraud  dose,  once 
a  month  for  six  months,  for  the  first  two  conditions  with 
excellent  results,  which,  in  the  case  of  hyperidrosis,  I  can 
myself  confirm.  In  rodent  ulcer,  he  continues  the  treatment 
until  from  6  to  12  treatments  have  been  given  after  the  ulcer 
has  completely  healed,  or  in  other  cases  he  uses  one  massive 
dose  (four  Sabouraud  doses)  and  causes  an  acute  burn  which 
heals  soundly. 

One  does  not  usually  expect  the  writings  of  trade  firms  to 
be  works  of  scientific  interest,  yet  such  a  brochure,  by  W.  E. 
Schall,'"  undoubtedly  is.  The  catalogue  of  Messrs.  Schall  and 
Son  has  always  been  regarded  as  a  high-class  production  for 
its  information  on  X-ray  and  electrical  apparatus,  and  this 
pamphlet  of  the  junior  partner  is  no  exception.  It  contains  a 
succinct  and  clear  account  of  our  methods  of  measurement 
of  dosage  and  of  the  use  of  X-rays  in  deep  tlierapy,  and  gives 
a  useful  comparison  of  the  different  qualimeters  and  quanli- 
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meters  in  use.  This  article  is  incorporated  in  the  latest 
catalogue  issued  by  the  same  firm,  with  much  other  matter 
of  use  to  the  beginner  in  electro-  and  radio-therapeutics. 

X-RAV    DIAGNOSIS. 

A  large  quantity  of  literature  has  appeared  during  the 
year,  especially  in  America,  on  thei  examination  of  the  intes- 
tines with  bismuth  or  barium  salts.  This  must  not  be  taken 
as  indicating  that  radiographers  are  neglecting  other  branches, 
for  it  is  undoubted  that  one's  knowledge  of  many  conditions 
has  improved  ;  as  an  instance,  one  may  mention  the  radio- 
graphic examination  of  the  Itmgs.  Nothing,  however,  produces 
such  theatiical  effects  as  a  bismuth  meal,  the  black  and  white 
shadows  appealing  to  the  inexperienced  far  more  readily,  than 
the  fine  half  tones  of  a  chest  radiogram. 

Cannon  '^  gives  a  historical  account  of  the  use  of  X-rays 
in  the  study  of  the  alimentary  canal,  describing  in  some  detail 
his  own  experiments,  in  conjunction  first  with  Moser,  and 
then  with  Francis  Williams. 

A.  C.  Crump  '^  mentions  a  new  method  for  the  examination 

of  the  oesophagus.     He   introduces  a  bag  of  sausage  skin  or 

gold-beater's  skin,  which  he  then  fills  with  bismuth  mixture. 

He   also   gives    a  couple    of  tablespoon fuls   of  the   bismuth 

mixture  to  swallow  outside  the  bag.     The  advantage  claimed 

for  the  method  is  that  it  outhnes  the  whole  oesophagus.     The 

method  will  not  secure  adoption,  for  the  following  reasons  : — 

(i)  A   thick   paste  of  bismuth  and   water   outlines  both 

the  growth   and  oesophagus    without    the   use    of 

any  such  bag. 

(2)  It  would  be  quite  impossible  for  many  patients  with 

stricture  to  swallow  two  tablespoon  fuls  of  mixture 
even  without  that  in  the  bag. 

(3)  It  is  doubtful  if  the  bag  would  go  through  a  really 

tight  stricture. 

(4)  The    extraction    of    the    bag    is   a   very   unpleasant 

process. 
Tousey,''  communicates  a  pessimistic  paper,  in  which  he 
issues    warnings    against    X-ray    screen     examinations,     and 
even  against  taking  multiple  radiograms.    Tousey  was  unfor- 
tunately   one    of   the   early    workers   who    suffered    severely 
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from  the  rays,  and  to  such  a  man,  it  is  true,  fluoroscopic 
examinations  are  a  tource  of  danger,  but  to  an  uninjured 
worker,  using  properly  protected  apparatus  and  properly 
protec'.ing  himself,  there  is  no  danger  whatever.  As  for 
taking  multiple  radiograms,  it  is  obvious  that  there  is  a  limit, 
as  well  as  to  fluoroscopy,  from  the  patient's  point  of  view.  This 
danger  can,  to  a  large  extent,  be  diminished  by  having  the 
anticathode  a  loi!g  way  from  the  nearest  point  on  the  patient's 
skin,  a  minimum  of  15  inches  being  advisable.  But  one  has 
often  observed  the  fluoroscope  used  for  unnecessarily  long 
periods,  and  the  tube  left  running  after  that  was  necessary 
had  been  observed.  Had  Tousey  limited  his  warning  to  a 
denunciation  of  this  practice,  he  would  have  been  justified,  but 
the  more  extended  warning  is  not  in  accord  with  modern 
experience.  He  starves  his  patient  for  36  hours  before  the 
examination,  allowing  no  solid  food  and  no  milk,  and  then 
gives  an  ounce  and  a  half  of  bismuth  oxychloride  in  mashed 
potato  and  a  glass  of  water.  The  rectum  he  examines  with 
a  bismuth  and  barium  enema. 

Friedenwald  and  B.ietjer  "•  find  valuable  assistance  from 
X-rays  in  the  diagnosis  of  ulcers  of  the  stomach  and  duodenum. 
They  rely  on  the  functioning  of  the  stomach  and  intestines  ; 
bismuth  cannot  be  made  to  adhere  to  the  ulcer.  Gastric  ulcer 
causes  a  tonic  contraction  of  the  pylorus,  with  consequent 
retention  of  gastric  contents,  and  the  lesion  may  produce  a 
deformity  of  the  stomach  outline  as  well.  On  the  other 
hand,  duodenal  ulcer  causes  a  hypermotility  not  only  of 
the  duodenum,  but  of  the  stomach  itself,  but  in  this  case 
the  spastic  condition  of  the  pylorus  is  absent,  and,  con- 
sequently, there  is  a  rapid  emptying  of  the  stomach,  its 
contents  being  completely  emptied  in  from  40  minutes  to 
an  hour.  In  gastric  ulcer,  there  may  be  primary  quick 
expulsion  of  the  contents,  then  the  spastic  condition  of 
thj  pylorus  appears,  and  there  is  a  retention  varying  from 
two  to  four  hours.  In  duodenal  ulcer,  a  vacant  area  may 
appear  in  some  portion  of  the  duodenum,  which  persists 
throughout  the  examination,  and  at  times  bismuth  may  be 
observed  running  along  on  either  side  of  this  area.  This 
vacant  spot  is  practically  absent,  when  the  case  is  complicated 
by  adhesions.     Care   must   be   taken   to  distinguish   duodenal 
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ulcer  from  hypochlorhydria,  in  which  condition  there  is  a 
patulous  pylorus,  so  that  the  stomach  contents  flow  through 
quickly  and  freely,  but  unaccompanied  by  the  active  peristaltic 
contractions  of  the  stomach  seen  in  the  former  condition. 
Nothing  but  the  clinical  finding  will  diffeientiate  these  two 
conditions  absolutely.  In  gastric  ulcer,  the  condition  can  be 
diagnosed  in  certain  situations  only,  and  there  is  a  tendency 
in  some  situations  to  get  an  hour-glass  contraction. 

One  of  the  most  important  points,  brought  out  in  this 
paper,  is  that  it  is  possible  by  means  of  X-rays  to  determine 
the  progress  of  a  case  of  duodenal  ulcer.  After  four  or  five 
weeks'  rest  and  treatment,  the  X-ray  picture  is  unaltered,  and 
if  treatment  is  discontinued,  the  symptoms  recur,  but  after 
longer  treatment,  the  hypermotility  of  the  stomach,  the  rapid 
emptying,  and  the  vacant  space  in  the  duodenum  gradually 
disappear,  indicating  the  healing  of  the  ulcer. 

Carman  '■  takes  a  very  different  line.  He  mamtains  that 
the  "  radiologic  diagnosis  of  duodenal  ulcer,  unless  corroborated 
by  clinical  data,  is  in  most  instances  a  mere  guess."  Similar 
appearances  may  be  seen  with  disease  of  the  appendix  or  gall 
bladder.  He  uses  both  fluoroscopy  and  radiography  in  his 
examination,  and  protests  that  radiologists  have  gone  from  the 
one  extreme  of  extraordinary  and  ignorant  rashness  to  the 
other  extreme  of  extraordinary  and  unnecessary  caution.  He 
prepares  his  patient  with  castor  oil  and  enema  before  the 
examination,  and  describes  his  routine  for  the  examination  of  a 
gastric  and  a  colon  case.  For  the  former,  he  uses  two  bismuth 
meals  of  different  composition,  given  at  an  interval  of  six 
hours  ;  for  the  latter  he  uses  a  barium  enema. 

L.  Gregory  Cole  '*  contributes  a  valuable  paper  on  the 
diagnosis  of  gastric  cancer  by  serial  roentgenograph)'.  He 
takes  at  least  40  radiograms,  at  various  intervals  after  a  meal 
of  barium  and  buttermilk,  and  often  takes  as  many  as  80.  As 
the  materials  for  such  an  examination  are  expensive,  it  is  truly 
a  method  for  millionaires,  .\dmitting  the  advisability  of  the 
procedure,  it  is  within  the  reach  of  few,  and  is  a  method  that 
needs  care,  for  the  total  dose  of  X-rays  administered  must 
approach  the  danger  limit.  The  article  is  illustrated  by  good 
radiograms  of  various  types  of  growth  and  ulcer.  Cole  relies 
on  irregularities  in  the  stomach  outline,  which  do  not  disappear 
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with  the  peristaltic  wave,  locah'zed  diminution  of  peristalsis, 
alteration  in  the  width  of  the  pylorus  or  its  lumen,  alteration 
of  the  shape  or  position  of  the  duodenal  cap  or  of  its  position 
in  relation  to  the  lumen  of  the  pylorus.  Cole  claims  to  have 
made  a  correct  diagnosis  in  91  out  of  94  of  his  cases,  that  were 
subsequently  operated  on. 

Case,'"  after  reviewing  the  literature  on  antiperistalsis  in 
the  colon,  which  goes  to  show  that  from  a  point  to  the  right  of 
the  middle  of  the  normal  transverse  colon  feeble  anti-peri- 
staltic waves  pass  to  the  caecum,  summarizes  his  conclusions 
as  follows  : — 

"  (i)  I  have  seen  in  man  the  tonic  constriction  ring,  in  the 
transverse  colon  to  the  right  of  the  middle  line, 
described  by  Cannon  and  others  in  animals.  From 
this  tonic  ring  slowly  moving  anti  -  peristaltic 
waves  have  definitely  been  seen  to  pass  rhyth- 
mically towards  the  caecum. 

"  (2)  Definite  rapid  anti-peristaltic  movements,  resembling 
in  every  respect  but  direction  the  mass  movements 
described  by  Holzknecht,  have  been  seen  in  the 
iliac  and  descending  colon. 

"{3)  Following  ileosigmoidostomy,  retrograde  peristalsis 
in  the  colon  has  been  observed  in  every  case 
examined,  without  exception. 

"  (4)  Exaggerated  anti-peristalsis  may  be  regarded  as  a 
sign  of  serious  bowel  obstruction,  and  may  be 
expected  in  spastic  constipation  and  obstruction 
from  benign  or  malignant  processes.  It  is  especi- 
ally valuable  as  an  accessory  sign  in  carcinomatous 
obstruction  in  the  bowel." 

This  anti-peristalsis  is  important  in  cases  of  faecal  fistula, 
for,  if  the  ileum  is  transplanted  too  near  to  the  fistula,  the 
fistula  will  not  close.  Case  further  records  some  interesting 
observations  on  the  other  movements  of  the  large  bowel, 
including  his  observations  on  mass  peristalsis.  This  paper 
should  be  read  by  everyone  interested  in  abdominal  diseases 
or  abdominal  skiagraphy. 

He  finds  that,  when  tested  with  a  bismuth  enema,  incom- 
petence of  the  ileo-colic  valve  occurs  in  one  case  in  six,  and, 
in  view  of  the  anti-peristalsis  in  the  proximal  half  of  the  large 
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bowel,  this  is  of  great  importance.  Subsequent  examinations, 
up  to  as  many  as  five,  have  always  confirmed  this  incompet- 
ence when  it  existed.  This  ileo-colic  insufficiency  is  assoc- 
iated with  constipation,  not  with  diarrhoea,  and  with  ileal 
stasis,  not  hypermotility.  He  uses  no  aperients  or  other 
previous  preparation  of  his  patients. 

In  another  article,^''  Case  discusses  the  use  of  X-rays  in  the 
diagnosis  of  carcinoma  of  the  colon.  He  examines  both  by 
the  bismuth  meal  and  the  barium  clysma,  and  in  the  latter 
urges  that  the  technique  of  Haenisch  should  be  followed  to 
the  very  letter  in  order  to  obtain  reliable  results.  In  addit- 
ion to  dilatation  of  the  colon  on  the  proximal  side  of  the 
lesion  and  to  a  demonstration  of  the  obstruction  itself,  he 
claims  attention  to  another  sign  of  serious  colon  obstruction, 
namely  exaggerated  anti-peristalsis. 

Jordan  -'  gives  a  description  of  the  mass-peristalsis  move- 
ments of  the  large  intestine.  He  has  not  himself  observed 
anti-peristalsis,  and  does  not  consider  Rieder's  evidence  in 
favour  of  this  satisfactory.  He  was  apparently  unaware  at  the 
time  bis  paper  was  written  of  the  work  of  Case,  Roith,  Cannon, 
and  Jacobi. 

Ouimby--  has  a  paper  on  the  X-ray  examination  of  the 
appendix.  He  finds  that  90  per  cent,  of  his  cases,  in  which  the 
appendix  has  not  been  removed,  give  sufficient  data  to  determine 
the  position  and  condition  of  that  organ — a  higher  percentage, 
it  would  seem,  than  most  workers  obtain.  It  fills  in  from  6  to 
30  hours,  as  a  rule.  He  uses  manipulaiion  of  the  Ccecum  in 
some  cases  to  show  the  appendix. 

Dennis  "  enters  a  plea  for  the  more  extensive  use  of  X-rays 
to  demonstrate  the  position  and  extent  of  fractures  of  the  skull. 
While  more  use  seems  to  be  made  of  this  method  in  this 
countr}'  than  in  Australia,  there  are  still  a  large  number  of  head 
injuries  which  are  not  radiographed,  owing  to  the  persistence 
of  the  superstiiion  that  a  fracture  of  the  skull  cannot  be 
shown.  With  a  modern  apparatus,  there  is  no  difficulty  in 
showing  such  fractures. 

Binny  and  Lund-'  report  iS  cases  of  separation  of  the 
lower  femoral  epiphyses,  and  give  skiagrams  of  some  of  them. 

ELECTRO-THERAPEUTICS. 

In  electro-therapeutics,  the  feature  of  the  year   has  been 
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a  steady  increase  in  the  use  of  diathermic  treatnieut,  both 
for  surgical  and  medical  purposes,  but  especially  the  former. 
The  electro-cardiogram  too  is  coming  into  much  more  common 
use,  and  is  becoming  much  better  understood.  Watson- 
Wemyss  and  Gunn  -''  give  a  description  of  the  method  of 
making  simultaneous  electro-  and  phono-cardiograms. 

A  book  of  interest  more  to  dentists  than  to  electro-thera- 
peutists has  appeared  from  the  pen  of  Siurridge,-*  whose  work 
on  ionic  medication  of  the  teeth  is  well  known.  The  book 
starts  from  the  beginning  of  the  subject,  and  has  a  large  sec- 
tion on  physics,  as  well  as  one  on  radiography  of  the  teeth. 
Sturridge  finds  zinc  and  copper  ions  an  effective  means  for 
sterilizing  septic  roots,  and  he  also, uses  ionization  extensively 
in  the  treatment  of  pyorrhoea  alveolaris.  Other  uses  are  found 
for  the  employment  of  ions  in  dentistry,  for  instance,  the 
electrolytic  bleaching  of  teeth. 

The  method,  apparently  introduced  by  Beer  in  19 ii,  of 
treating  papilloma  of  the  bladder  by  the  endo-vesical  applica- 
tion of  the  high-frequency  current,  is  among  the  most  successful 
ways  of  dealing  with  this  disease  when  it  is  localized  ;  either 
the  high  tension  high-frequency  from  an  Oudin  resonator,  or 
the  low  tension  current  of  the  diathermy  machine  may  be 
employed.  Gehrels,-'  who  gives  a  good  description  of  its  use, 
employs  the  latter  method,  while  in  America  the  former  is 
more  in  vogue.  In  either  case,  the  principle  is  the  destruction 
by  heat  of  the  tumour  and  sparking  is  avoided,  the  heat  being 
obtained  by  concentrating  a  large  current  on  a  small  platinum 
electrode  insulated  to  its  tip  and  passed  by  means  of  an 
operating  cysioscope.  The  application  causes  little  or  no 
pain  and  is  made  once  a  week,  after  the  destruction  of  the 
growth,  periodic  cystoscopy  is  used  to  detect  any  early 
recurrence. 

Bugbee  ^-  uses  the  high-frequency  spark  to  relieve  vesical 
obstruction  "  from  a  hard  fibrous  prostatic  ring,  prostatic 
nodules  after  perineal  operations,  median  bar  obstructions,  a 
small  median  lobe,  and  diffuse  carcinoma  of  the  prostate  and 
vesical  wall."  He  uses  a  small  high-frequency  coil,  and  applies 
the  current  by  means  of  a  long  insulated  steel  wire  passed 
through  the  cystoscope.  A  y'j^th  inch  spark  is  used,  and  the 
tissue  IS  destroyed  for  about  |  inch  below  the  surface.     Xo 
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anEesthetic  is  required,  and  the  treatment  is  applied  in  several 
sessions.     Symptoms  are  much  reheved  or  cured. 

Geyser  -"  recommends  higli-ireqnency  currents  in  the 
treatment  of  tic  douloureux,  and  claims  satisfactory  results  in 
80  per  cent,  of  all  cases.  His  explanation  of  the  action  is 
that  vasomotor  effects  are  produced. 

In  the  latter  part  of  the  year,  much  attention  has  been 
devoted  to  the  localization  of  bullets,  pieces  of  shell,  and 
other  foreign  bodies,  and  several  improvements  in  our  methods 
have  occurred. 
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NEW    ASPECTS    OF    ECLAMPSIA    AXD    ITS 
TREATMENT. 

By  JAMES  OLIVER,  M.D..  F.R.S.  (Edin.) 

Physician  to  the  Hospital  for  Women,  Soho  Square;  Consulting  Hon.  Gyncecol. 
t'l  Ilford  Emergency  Hospital,  etc. 

Eclampsia  is  characterized  by  convulsions  of  the  epileptiform 
type,  occurring  at  or  about  the  termination  of  gestation  and 
dependent  upon  the  pregnant  state.  In  severe  cases,  there 
is  usually  a  more  or  less  marked  amount  of  coma. 

The  disorder  is  invariably  preceded  by  symptoms  indica- 
tive of  the  retention  of  toxic  materials  in  the  body  ;  but, 
unfortunatel)',  these  symptoms  may  be  so  slight,  and  may 
seem  to  be  so  unimportant,  that  they  may  be  ignored  or  over- 
looked, and  during  this  premonitory  stage  albuminuria  may 
or  ma}'  not  be  observed. 

Eclampsia  is  not  only  a  formidable  and  very  fatal  disease, 
but  to-day  its  occurrence  is  nearly  twice  as  frequent  as  it  was 
a  quarter  of  a  century  ago.  It  is,  therefore,  very  natural  that 
we  should  ask  ourselves  what  changes  in  our  mode  of  living 
have  occurred  during  the  last  25  years,  which  would  account 
for  the  recent  very  marked  increase  in  the  frequency  of  this 
terrible  disorder. 

In  New  York  City  itself,  the  deaths  registered  from 
eclampsia  in  1902  numbered  onlj-  97,  but  in  191 2  they  num- 
bered 171.  To-day,  in  England  and  Wales,  out  of  every 
2,000  confinements  one  woman  dies  and  seven,  roughly 
speaking,  are  the  subjects  of  eclampsia,  while,  strange  to  say, 
in  Scotland  this  ratio  is  nearlj'  doubled. 

In  former  days,  when  blood-letting  was  common,  and  was 
resorted  to  as  a  remedial  measure  for  eclampsia,  it  has  been 
computed  that  one  in  ever}'  three  or  four  mothers  suffering 
from  this  disease  died  ;  whereas  now,  when  blood-letting  is 
seldom  thought  of,  the  maternal  death  rate  has  fallen  to  one 
in  seven,  and  the  mortality  in  the  case  of  children  born 
under  such  untoward  circumstances  has  likewise  been  greatly 
reduced.    These  announcements  can  hardly  surprise  us,  for,  as 
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we  shall  learn  presently,  the  withdrawal  of  a  greater  or  less 
amount  of  blood  would  tend  only  to  aggravate,  and  never  to 
mitigate,  this  disease. 

With  all  our  hygienic  improvements,  the  only  retrograde 
changes  in  our  mode  of  living,  which  have  taken  place  during 
the  last  quarter  of  a  century,  and  which  can  possibly  be  held 
accountable  for  the  enormous  increase  in  the  frequency  of 
eclampsia,  are  those  which,  needlessly  and  heedlessly,  have 
not  only  been  permitted  but  even  encouraged  to  be  made 
in  the  case  of  some  of  our  most  important  food-stuffs — 
changes  which  have  reduced  unduly  the  mineral  content 
more  especially  of  those  food-stuflfs.  The  question  of  the 
mineral  hunger  thus  provoked  has  so  far  attracted  too  little 
attention. 

It  is  well  known  that  eclampsia  may  occur  without 
albuminuria,  and  that  in  fatal  cases  the  kidneys  may  display 
little  or  no  sign  of  having  undergone  any  pathological  change  ; 
moreover,  women  suffering  from  multi-cystic  disease  of  both 
kidneys  may  go  through  pregnancy  and  child-birth  without 
showing  any  eclamptic  symptoms  at  all. 

Some  authorities  attribute  eclampsia  to  renal  insufficiency 
and,  consequently,  the  retention  of  urinary  elements  in  the 
blood.  Others  again  have  suggested  that  the  derangement  is 
due  to  the  passage  into  the  maternal  blood  of  poisonous 
substances,  generated  in  the  placenta  or  begotten  in  the 
foetus  itself.  After  a  very  careful  analysis  of  facts,  however, 
I  have  come  to  the  conclusion  that  the  intoxication  results 
from  the  intermediary  and  not  from  the  end  products  of 
nitrogenous  metabolism,  and  from  the  retention,  primarily  and 
more  especially,  of  these  intermediary  products  in  the  nerve 
and  muscle  cells,  because  there  is  an  insufficiency  of  the  requisite 
mineral  substances  circulating  in  the  body  of  the  mother  to 
satisfy  her  own  needs  and  those  of  her  infant  in  utero. 

The  foetus  derives  its  nutriment  and  mineral  substances, 
under  ordinary  circumstances,  not  from  food  materials  which 
have  been  assimilated  and  incorporated  with  the  maternal 
tissues,  but  from  those  which  have  been  assimilated  and 
rendered  fit  by  the  liver  and  lungs  for  the  maternal  circula- 
tion. The  metabolic  substances  available  for  and  utilized  by 
the  foetus  are,  as  a  matter  of  fact,  the  same  primary  meta- 
bolic substances  that  are  attracted  and  utilized  by  the  tissues  of 
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the  mother  herself.  The  avidity  of  the  embryonic  tissues, 
however,  transcends  greatly  that  of  the  adult  tissues  as  a 
rule,  and  this  is  true  more  especially  of  such  important 
elements  as  phosphorus  and  calcium.  Consequently,  if  there 
be  in  the  circulating  blood  of  the  mother  an  insufficiency 
of  any  of  the  mineral  substances,  which  are  necessary  for 
the  maintenance  of  life  and  for  the  adequate  fulfilment  of  the 
processes  of  metabolism,  the  claims  of  the  foetus  are  paramount 
and  demand  to  be  satisfied  if  possible,  even  at  the  expense 
and  to  the  detriment  of  the  maternal  organism. 

For  the  due  fulfilment  of  the  phenomena  of  life  and  the 
processes  of  metabolism  in  animals  we  have  abundant  proof 
that  mineral  substances  are  indispensable,  and  that  they  are, 
moreover,  of  greatest  value  when  they  are  present  in,  what 
we  are  accustomed  to  speak  of  as,  the  organic  form.  It  is 
common  knowledge  that  phosphorus  is  as  essential  to  animal 
life  as  air  or  water,  and  that  for  cell  activity  it  is  equally  as 
valuable  as  nitrogen.  For  the  display  of  functional  activity 
and  for  carrying  on  the  chemical  changes  which  condition 
metabolism,  every  living  cell  must  have  phosphorus.  Apart, 
therefore,  from  the  question  of  any  of  the  other  mineral  sub- 
stances, which  are  essential  to  life,  the  actively  growing  cells 
of  the  foetus  must  and  will  strive  to  have  an  adequate  supply 
of  phosphorus,  and,  as  the  avidity  of  the  embryonic  cells 
exceeds  greatly  that  of  the  maternal  cells,  the  latter,  during 
pregnancy,  will,  under  untoward  circumstances,  suffer  from 
phosphorus  hunger.  Now,  the  oxidation  of  proteid  matter 
in  the  organism  lakes  place  in  intimate  union  with  the  phos- 
phorus in  the  living  cell  ;  if,  therefore,  from  any  cause  the 
phosphorus  content  of  the  maternal  tissues,  especially  the 
nervous  and  muscular,  becomes  unduly  lowered,  then  the 
formation  of  urea  is  hampered,  and  the  intermediary  products 
of  nitrogenous  metabolism  are  not  evolved  as  they  should  be, 
but  accumulate  in  the  nerve  and  muscle  cells.  Independently 
of  the  auto-intoxication  which  thus  results,  the  relative  ratios 
of  the  mineral  substances  in  the  maternal  cells  become  so 
altered,  that  the  normal  nerve  and  muscular  reactions  and 
irritabilities  are  changed,  and  convulsions  are  readily  induced. 

The  woman  who  becomes  pregnant  in  this  twentieth 
century  is  seriously  handicapped  from  the  outset,  because  the 
average  diet  of  to-day  is  very  deficient  in  phosphorus,  and  in 
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calcium  as  well,  and  a  diet  poor  in  calcium  is  responsible  for 
nervous  and  other  disorders.  In  the  cereal  grains  there  is,  it  is 
true,  an  abundant  supply  of  phosphorus  and  calcium  ;  but, 
during  the  last  25  years,  the  roller  process  of  milling  has  sup- 
planted the  burr-stone  method  of  grinding  wheat  into  flour, 
with  the  result  that  the  marketable  flour  of  to-day,  from  which 
our  bread-stuffs  are  made,  contains  little  or  no  phosphorus  and 
little  or  no  lime.  Quite  recently,  too,  there  has  sprung  up 
the  very  pernicious  practice  of  polishing  and  coating  rice  ;  a 
practice  which  has  deprived  this  food  stuff  of  much  of  its 
phosphorus  and  of  other  bodies,  too,  which  are  indispensable 
to  the  maintenance  of  health  in  cases  in  which  this  cereal 
constitutes  practically  the  sole  diet.  It  is  early  days  yet 
to  speak  deprecatingly  of  the  use  of  pasteurized  milk  and  of 
butter  made  from  pasteurized  milk  ;  but  heating  milk  to  140°  F. 
or  higher  so  alters  the  chemical  character  of  the  milk,  that  it 
becomes  altogether  a  less  wholesome  commoditj'  than  in  the 
raw  state.  Xow,  either  the  dietary  of  our  forefathers  con- 
tained too  much  phosphorus  and  too  much  lime,  or  the 
dietary  of  to-day  contains  too  little  of  these  all-important 
mineral  substances.  The  latter  is  undoubtedly  the  justifiable 
conclusion,  for  di'Terent  forms  of  mineral  hunger  are  account- 
able for  the  increase  of  polyneuritis,  appendicitis,  duodenal 
ulcer,  beri-beri,  and  many  other  diseases. 

The  corpuscular  elements  of  the  blood  are  extremely  sensi- 
tive to  osmotic  changes  ;  consequentlj',  the  total  molecular 
concentration  of  the  blood  must  not  be  lowered  unduly.  In 
eclamptic  cases,  therefore,  with  a  retention  of  the  intermediary 
products  of  metabolism  in  the  various  body  cells  and  a 
heightened  irritability  of  nerve  and  muscle  tissue,  we  can 
readily  understand  how  blood-letting  would  aggravate  rather 
than  mitigate  the  state  of  the  patient. 

To  safeguard  the  pregnant  woman  against  eclampsia,  we 
should  ensure  that  her  dietary  contains  an  abundant  supply 
of  the  mmeral  substances  essential  to  her  well-being.  If  a 
woman  during  pregnancy  complains  persistently  of  lassitude 
and  headache,  the  urine  should  be  examined ;  but  whether  it 
is  found  to  contain  albumen  or  not,  the  mineral  content  of 
her  diet  should  be  supplemented.  As  soon  as  eclamptic 
convulsions  develop,  an  attempt  should  be  made  forthwith  to 
induce  labour. 
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RECENT  WORK   OX    NERVOUS  AND 
MENTAL   DISEASES. 

Bv  H.  CAMPBELL  THOMSON,  M.D..  F.R.C.P. 

Physician  to  the  Department  for  Nervous  Diseases,  Middlesex  Hospital; 

Physician  to  the  Hospital  for  Epilepsy  and  Paralysis, 

Maida  Vale. 

INTANTILE    PARALYSIS. 

Infantile  Paralysis,  otherwise  known  as  acute  poliomyelitis, 
is  now  considered  to  be  a  contagious  disease,  capable  of 
being  spread  from  person  to  person,  and  sometimes  occurring 
in  epidemics.  The  way  in  which  contagion  is  conveyed  from 
one  to  another  is  not  yet  certainly  known,  but  there  is 
strong  evidence  that  it  may  be  carried  by  healthy  contacts,  so 
that  a  patient  who  is  attacked  has  not  necessarily  been  in 
direct  relationship  with  anyone  who  has  had  the  disease. 
Attempts  to  obtain  a  culture  of  the  specific  organism  have  not 
hitherto  met  with  definite  success,  but  that  it  is  due  to  some 
infective  organism  is  quite  plain  from  the  facts  (i)that  it  is 
contagious  ;  (2)  that  it  occurs  in  epidemics  which  are  more 
prevalent  in  summer  and  autumn;  and  (3)  that,  experimentally, 
the  disease  has  been  transmitted  to  animals.  The  crippling 
effects,  which  an  attack  is  apt  to  leave,  make  it  most  important 
that  adequate  treatment  should  as  far  as  possible  be  earned 
out,  and  an  important  contribution  to  this  subject  has  recently 
been  made  by  Mr.  Robert  Jones  in  the  Annual  Oration  to 
the  Medical  Society  of  London.' 

In  this  address,  Jones  first  lays  stress  on  the  fundamental 
importance  of  early  treatment,  and  in  those  cases  in  which  the 
onset  is  accompanied  by  pain,  he  finds  that  relief  can  best 
be  obtained  by  rigid  fi.xation  of  the  spine  and  limbs.  He  is  in 
general  agreement  with  other  authorities  when  he  says  that, 
during  the  acute  and  early  convalescent  stages,  rest  is  an 
important  factor,  provided  always  that  any  erratic  postural 
positions  of  limbs  are  avoided.  After  the  stage  of  pain  has 
passed,  and  when  the  inflanmiatory  processes  may  be  supposed 

'  Brit.  .\Ifit.  Jcnrn.,  May  30,  igi^. 


XERVOUS  AND  MENTAL  DISEASES.  421 

to  have  settled  down,  he  advises  that  the  paralysed  muscles 
should  be  put  in  a  position  of  relaxation,  and  gentle  massage 
and  active  movements  carried  out,  but  only  in  such  a  way 
that  no  strain  of  the  relaxed  muscles  takes  place.  For 
example,  if  the  flexors  of  the  ankle  are  being  kept  relaxed,  the 
feet  should  not  be  allowed  to  get  into  the  position  of  equinus 
during  massage,  and  any  active  movements  that  are  made 
should  consist  of  flexion  of  the  joint  beyond,  but  never  below, 
the  right  angle.  Voluntary  muscular  actions  should  be 
encouraged  as  soon  as  possible,  but  at  first  there  should  be  no 
movements  of  joints,  since  the  muscles  are  not  strong  enough 
to  act  against  such  resistances.  For  instance,  when  the  lower 
limb  is  fixed  and  the  knee  extended  in  order  to  relax  the 
quadriceps  extensor,  the  first  sign  of  recovery  will  be  a 
voluntary  twitch  of  the  muscles.  The  patient  should  be 
taught  to  repeat  this  movement,  but  on  no  account  at  this 
stage  should  an  effort  be  made  to  flex  the  knee.  It  is  re- 
commended that  the  massage  in  the  early  stages  should  consist 
of  light  vibratory  eflleurage  applied  as  if  to  the  skin,  avoiding 
any  rough  handling  which  would  be  likely  to  do  damage  to 
the  muscles. 

This  author's  view  on  the  stage  at  which  all  hope  of 
recovery  of  a  parah-sed  muscle  should  be  given  up  is  important, 
for,  natually,  it  is  a  question  which  often  arises.  The  answer, 
he  points  out,  depends  largely  upon  the  treatment  that  has 
been  received,  but  particularly  upon  an  accurate  knowledge 
of  whether  the  paralysed  muscle  is  suffering  from  the  effect 
of  over-sti  etching,  or  whether  the  paralysis  is  due  to  complete 
destruction  of  the  corresponding  cells  in  the  spinal  cord. 

For  a  long  time  Jones  has  drawn  special  attention  to  the 
retardation  of  recovery  that  takes  place  when  paralysed 
muscles  are  over-stretched.  He  has  shown  that,  even  in 
healthy  people,  after  a  group  of  muscles  has  been  moderately 
stretched  for  24  hours,  a  functional  paralysis  may  occur,  which, 
however,  quickly  recovers  when  the  muscles  are  again  relaxed. 
The  effects  of  stretching  are  of  such  importance  that  it  has 
been  found  that  cases  of  dropped  wrist,  due  to  infmtile 
paralysis,  are  capable  of  recovery  in  certain  circumstances 
even  many  years  after  the  original  lesion  has  taken  place, 
provided  the  muscles  are  kept  continually  relaxed  by  dorsi- 
flexion  of  the  wrist.     Emphasis  is  laid  upon  the  necessity  of 
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considering  cases  (>(  infantile  paralysis  from  the  point  of  view 
of  the  whole  nerve  muscle  apparatus,  anJ  not  directing;  atten- 
tion only  to  the  cells  of  the  spinal  cord.  The  factors  that 
are  likely  to  lead  to  the  undue  stretchin<(  of  muscles  are 
posture  influenced  by  gravity,  inefficiently  opposed  muscular 
action,  and  deflection  of  body  weight  All  such  deformities 
may  become  fixed  by  the  antagonistic  muscles  eventually 
becoming  shortened.  Thus,  in  undertaking  the  treatment  of 
such  a  case,  if  the  deltoid  is  affected,  the  arm  should  be 
kept  abducted ;  in  the  case  of  paralysis  of  the  brachialis 
anticus  and  biceps,  the  elbow  should  be  kept  acutely  flexed ; 
in  paralysis  of  the  extensors  of  wrist  and  fingers,  the  wrist 
should  be  dorsiflexed  ;  and  similarly,  if  the  peronei  are  affected, 
the  foot  should  be  kept  everted,  and  inverted  when  the  tibial 
muscles  are  at  fault.  In  this  way,  the  muscles  are  kept 
relaxed  and  are  given  the  best  chance  of  recovery. 

The  different  operations,  for  example,  tendon  transplanta- 
tion, nerve  crossing,  and  fixation  of  joints  are  discussed  ;  for 
the  details  of  these  the  reader  should  refer  to  the  original 
paper. 

PHENOMENA    ATTRIBUTABLE    TO    SPASM    OF    CEREBRAL    VESSELS. 

While  there  is  considerable  doubt  among  physiologists  as 
to  how  the  vessels  of  the  brain  are  directly  governed  by  vaso- 
motor nerves,  there  is,  clinically,  a  good  deal  of  reason  for 
believing  that  spasm  of  these  vessels  can  take  place,  and  under 
the  above  title  Dr.  William  Russell  has  recently  given  a 
clinical  lecture  on  this  subject.'  He  considers  that  many 
symptoms  can  be  accounted  for  by  arterial  spasm  in  local- 
ized areas  of  the  brain,  and,  in  support  of  his  view  that 
this  condition  is  a  possibility,  he  draw^  attention  to  the 
alterations  in  size,  that  may  be  observed  in  the  retinal  vessels. 
He  supports  the  view  that  migraine  may  be  caused  by  arterial 
spasm,  and  considers  that  the  visual  changes  in  this  disorder  are 
associated  with  alterations  in  the  retinal  vessels.  He  thinks, 
too,  that  the  loss  of  memory  for  recent  actions,  which  so 
frequently  occurs  in  elderly  people,  can  also  be  explained  on 
the  same  hypothesis,  and  illustrates  the  effects  by  the  case  of 
old  people  who  from  time  to  time  get  restless  and  sleepless 
or  noisy  and  active  in  the  night,  and  yet  in  the   morning  have 

'  Brit.  Med.  Jourit.,  May  i5,  1914. 
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no  recollection  of  anything  they  have  done.  In  the  same  way, 
periods  of  mental  excitement  and  incoherence  occur,  all  of  which 
the  author  considers  can  be  accounted  for  by  constriction  of 
the  cerebral  arteries.  The  most  suitable  remedies  for  such  con- 
ditions are  vaso-dilator  drugs,  and  the  author  considers  the 
number  of  patients  of  this  kind  who  respond  to  this  f(irm  of 
treattnent  quite  remarkable.  The  two  drugs  which  he  m.ainly 
uses  are  phenacetin  and  erythrol-tetra-nitrate. 

.\nother  type  of  case,  to  which  the  author  draws  atten- 
tion, is  that  characterized  by  a  complaint  of  sleepiness,  of 
entire  want  of  energy,  and  of  marked  forgetfulnes?,  due  to 
grave  disturbance  of  the  circulation  in  certain  areas  of  the 
brain.  The  author  acknowledges  that  such  symptoms  may 
indicate  more  than  mere  anasmia  of  brain  areas,  and  mean 
that  certain  areas  have  passed  into  the  stage  of  softening  ; 
but  he  considers  that  the  cutting  off  of  the  blood  supply, 
on  which  the  softening  depends,  may  in  the  first  place 
have  depended  upon  local  spasm  of  the  vessels,  and  that 
the  preliminary  evanescent  stages  suggest  that  this  is  what 
occurs.  Even  when  softening  has  occurred,  additional 
evanescent  symptoms  may  still  be  added  to  those  which 
are  permanent,  such  for  instance  as  dazed  feelings,  and 
entire  inability  to  attend  to  business.  These  additional 
symptoms  may  come  and  go,  and  therefore,  they  may 
possibly  be  explained  by  spasm  and  be  relieved  by  appro- 
priate treatment,  although  the  permanent  changes  cannot  be 
affected.  The  subject  is  an  important  one,  and  if  vaso- 
motor dilators  bring  the  relief  which  Dr.  Russell  finds  they 
do,  they  should  be  given,  regardless  of  the  fact  that  there 
may  be  still  a  doubt  as  to  the  exact  mechanism  by  which 
these  cerebral  symptoms  may  be  produced. 

INCISION    OF    THE    CORD    AS    AN    OPERATIVE    PROCEDURE    FOR    FRACTURE 
DISLOCATION    OP   THE    SPINE. 

Alfred  Reginald  .A.llen '  gives  an  account  of  some  further 
researches  he  has  made  respecting  the  effects  of  b'ows  to 
the  spinal  cord  and  of  the  results  of  incision  of  the  cord 
substance  as  the  means  of  relief.  The  intensity  of  the 
impact  applied  to  the  cord  in  animals  was  carefully  measured, 
and  the  effects  of  a  subsequent  median  longitudinal  incision, 

'  Journal  of  Xenviis  and  Mental  Diseases,  March.   1014. 
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made  directly  through  the  injured  area  of  the  cord,  noted. 
Beneficial  results  obtained  by  this  means  were  ascribed  to  the 
drainage  of  blood  and  serum,  which  thereby  relieved  pressure 
on  the  ner^'e  fibres  and  removed  as  well  that  which  might  later 
have  given  rise  to  chemical  irritation  with  possible  destruction 
of  nerve  fibres. 

Summarizing  his  previous  observations,  Allen  points  out 
that  there  are  two  main  factors  to  be  considered  in  impact  of 
the  spinal  cord  :  (i)  direct  injury  to  the  axis  cylinders,  and 
(2)  exudation  of  serum  and  blood  into  the  substance  of  the 
cord.  Allen  has  now  experimented  further  in  this  direction, 
and  has  recorded  the  changes  that  appear  in  the  cord  15 
minutes,  one  hour,  four  hours,  and  at  still  longer  intervals, 
after  an  impact  of  known  intensity  has  taken  place.  The 
most  notable  change  in  the  cord  after  one  hour  as  compared 
with  that  of  15  minutes  is  that  the  intra-medullary  hiemorr- 
hage  assumes  a  much  greater  proportion,  and  there  is  in  ad- 
dition a  deterioration  in  the  staining  characteristics  of  the 
anterior  horn  cells,  which  latter  change  is  still  further  marked 
three  hours  after  the  impact.  Two  hours  after  the  impact,  the 
haeniorrhagic  areas  are  very  conspicuous,  and  there  is  a 
large  amount  of  oedema  of  the  white  matter.  After  four 
hours,  the  axis  cj^linders  of  the  white  matter  of  the  lateral 
and  posterior  columns  are  found  to  be  swollen,  but  in  the 
fifth  and  sixth  hours  no  more  new  characteristic  changes  are 
observed.  When  a  posterior  median  longitudinal  section  of 
the  cord  is  made  through  the  injured  area  two  hours  after  the 
impact,  there  is  a  flow  of  blood  from  the  damaged  part  through 
the  incision,  and  Allen  calls  attention  to  the  important  fact, 
that  histological  examination  shows  that  the  substance  of  a 
cord  treated  in  this  way  is  better  preserved  than  that  of 
one  in  which  no  such  operation  has  been  performed. 

The  practical  importance  of  these  researches  lies  in  the 
possibility  of  such  an  operation  being  useful  in  cases  of 
fracture-dislocation  of  the  spine,  and  brief  notes  of  three 
cases  in  which  the  procedure  was  undertaken  are  given. 
In  the  first  case,  the  cord  was  found  to  be  darker  than  normal, 
and  on  making  a  median  longitudinal  incision  a  considerable 
discharge  of  blood  took  place.  The  area  of  anaesthesia  became 
much  less  after  the  operation,  but  unfortunately  the  patient 
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died  from  the  effects  of  an  injury  to  liis  skull,  which  took  place 
at  the  same  time  the  spine  was  broken.  The  second  case  was 
that  of  a  man  who  had  been  struck  on  the  back,  with  a 
resulting  lesion  of  the  first  thoracic  segment  of  the  cord. 
An  operation  was  performed  about  seven  hours  after  the 
injury,  but  after  some  temporary  improvement  bed-sores  deve- 
loped, and  death  finally  occurred.  The  third  case  was  one 
of  fracture  dislocation  of  the  thoracic  region  of  the  spine 
in  a  youth  of  about  17.  The  operation  was  performed  four 
hours  after  the  injury,  and  when  the  cord  was  incised  blood 
spurted  out.  It  is  now  more  than  a  year  since  this  patient 
was  operated  on,  and  function,  though  not  restored,  is  said 
to  be  improving.  As  Dr.  Allen  says,  this  work  is  still  in 
the  experimental  stage,  and  further  evidence  will  be  neces- 
sary' before  it  can  be  said  that  a  median  longitudinal  incision 
in  fracture-dislocation  of  the  spine  is  likely  to  be  beneficial. 
One  of  the  points  emphasized  is,  that  if  the  method  is  to 
bs  efifective,  it  seems  necessary  that  the  operation  should 
be  performed  within  a  very  few  hours  of  the  injury.  In  any 
case,  the  subject  is  very  important,  since  the  operations  for 
fracture-dislocation  of  the  spine,  as  at  present  carried  out, 
cannot  be  said  to  be  very  successful,  and  it  seems  quite 
possible,  that  this  want  of  success  may,  at  any  rate  partially, 
be  due  to  failure  in  relieving  the  pressure  that  has  occurred 
from  oedema  and  hagmorrhage  within  the  cord  substance  itself. 
Incision  of  the  cord  has  also  been  carried  out  in  cases 
of  intramedullary  tumours,  as  mentioned  in  the  following 
paragraph. 

INCISION    OF    THE    SPINAL    CORD    FOR    INTRAMEDULLARY    TUMOURS. 

Elsbcrg  has  recently  shown  that  a  considerable  amount  of 
success  may  sometimes  follow  operations,  even  on  intra- 
medullary tumour,  by  means  of  a  method  of  extrusion.  After 
an  incision  is  made  down  to  the  growth,  the  intramedullary 
pressure  causes  the  tumour  to  be  exuded  slowly  from  the 
cord  substance.  He  has  operated  upon  eleven  cases  of  intra- 
medullary disease,  in  all  of  whom,  of  the  patients  who  could 
be  followed,  there  was  a  verj'  decided,  and  in  some  almost 
complete,  recovery. 

F  F  2 
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PRIMARY  SPLEXOxMEGALY  OR  SPLENIC 

AX.EMIA:A  CRITICAL  STUDY,  WITH   SPECIAL 

REFERENCE  TO  THE    PATHOGENESIS. 

Bv  THOMAS  J.  HOLLINS.  B.A,,  M.B.,  B.Ch. 

Late  Xfedicnl  Officer  0/  Health  to  Xewbold  ami  W'hittington  District  of 
Chesterfield. 

OsLER  defines  tliis  affection  as  "  a  disease,  probably  an 
intoxication  of  unknown  nature,  characterized  by  great 
chronicity,  primary  progressive  enlargement  of  the  spleen, 
which  cannot  be  correlated  with  any  known  cause  (primary 
splenomegaly),  anaemia  of  a  secondary  type  with  leucopenia, 
a  marked  tendency  to  haemorrhage,  particularly  from  the 
stomach,  and  in  many  cases  a  terminal  stage  with  cirrhosis 
of  the  liver  and  jaundice  (Banti's  disease)." 

This  definition  gives  us  a  good  clinical  picture  of  the 
disease,  the  chief  characters  of  which  are — 

1.  A  course  of  extraordinary  chronicit}',  with  no  tendency 

to  spontaneous  cure. 

2.  Progressive   enlargement  of  the  spleen,  which  cannot 

be  correlated  with  any  recognized  cause. 

3.  Anjemia  of  a  secondary  type  with  low   colour  index. 

4.  Presence  of  leucopenia. 

5.  Tendency    to    periodic    gastro-intestinal    hasmorrhage 

and  haemorrhage  (occasionally)  from  other  mucous 
surfaces. 

6.  Cirrhosis  of  the  liver  and  ascites  (Banti's  disease),  as 

a  terminal  stage  in  some,  but  by  no  means  all,  cases. 

The  form  of  the  chronic  splenic  an:emia,  associated  with 
the  name  of  Banti,  was  first  systematically  described  by 
Professor  Banti  of  Florence  in  the  year  1883,  though  his 
first  observations  on  this  disease  were  published  in  i8Si.  We 
find  him  again  contributing,  in  1894,  to  some  French  and 
German  journals,  further  articles  on  this  subject,  which  he 
describes  as  an  affection  characterized  by  splenomegaly,  with 
cirrhosis  of  the  liver  and  ascites.    Since  then  all  subsequent 
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writers  liave  attached  his  name  to  this  disease  (Banti's 
disease). 

The  relation  existing  between  Banti's  disease  and  splenic 
anaemia  must  clearly  be  understood,  for  a  good  deal  of  con- 
fusion has  existed  in  the  past  on  this  matter.  Banti's  disease 
and  splenic  anaemia  are  not  synonymous  terms,  as  some 
authorities  seem  to  suggest  ;  Banti's  disease  represents  the 
terminal  stage  of  splenic  anaemia,  and  does  not  necessarily 
occur  in  all  cases  of  splenic  anaemia.  That  it  does  not  occur 
in  all  cases,  is  clearly  indicated  by  the  fact  that  many  recorded 
cases  of  splenic  anaemia  do  not  show  the  features  ol  Banti's 
disease,  even  when  extraordinarily  prolonged. 

Banti  himself  regarded  splenic  anaemia  as  the  antecedent 
of  "splenomegaly  with  cirrhosis"  {Seiiuiitie  vied.,  1894). 
This  idea  was  later  amplified  by  Osier,  and  is  now  almost 
universally  accepted.  He  says  :  "  The  conditions  separately 
described  in  the  literature  as  piimilive  splenomegaly,  splenic 
anaimia,  splenomegalic  cirrhosis  of  the  liver,  or  Banti's 
disease,  are  stages  of  one  and  the  same  malady."  According 
to  this  view,  primary  splenomegaly  and  splenomegaly  with 
cirrhosis  are  regarded  as  the  initial  and  terminal  stages, 
respectively,  of  splenic  anaemia. 

There  has  not  only  been  considerable  confusion  in  the 
use  of  terms  in  the  past,  but  statistics  have  b;en  vitiated 
as  well  by  the  inclusion  of  other  forms  of  splenomegaly, 
under  the  heading  of  chronic  splenic  anaemia.  As  Rolleston 
points  out  in  The  PRACTrnONER,  April,  1914,  instances  of 
this  are  Gaucher's  disease  and  cases  of  splenic  enlargement 
associated  with  acholuric  jaundice,  I  shall  allude  to  these 
again  under  diagnosis.  When  all  these  conditions  are  care- 
fully excluded — I  mean,  conditions  which  resemble  splenic 
anaemia — there  is  still  found  a  fairly  large  residue  of  cases 
of  chronic  splenic  enlargement,  which  come  into  the  cate- 
gory of  true  chronic  splenic  anaemia. 

I'ATHOOENESIS. 

The  most  interesting  question  in  connection  with  this 
rare  affeclion  is  the  pathogenesis  of  the  disease,  and  to 
this  question  no  sufficiently  conclusive  answer  has  been 
given    to   satisfy    those   who   have   made   a    special   study  of 
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the  disease.  I  may  claim,  however,  to  have  demonstrated 
experimentally  by  animal  inoculation  that  the  Bacillus  coli 
communis  is  at  least  one  causal  microrganism  in  this  affection, 
and  probably  the  only  one.  This  point  I  shall  return  to 
later. 

Osier,  in  his  definition,  speaks  of  it  as  "  an  intoxication 
of  unknown  nature,"  and  most  writers  are  agreed  that  it  is 
probably  due  to  a  chronic  infective  process  or  toxaemia,  but 
the  state  of  our  knowledge  is  very  vague  and  indefinite  on 
the  subject.  "  The  cause  of  this  disease  is  unknown  ;  bacterio- 
logical examination  of  the  organs,  cultures,  and  animal 
inoculation  have  all  proved  negative  :  "  so  writes  the  contri- 
butor on  this  affection  in  Osier  and  McCrae's  System. 
Another  writer  says  "  No  results  have  been  obtained  by  blood 
cultures,  puncture  of  the  splenic  during  life,  or  by  cultures 
of  the  diseased  splenic  tissue,  and  post-mortem  examination 
of  the  organ  has  revealed  no  causal  microrganism." 

In  the  Lancet,  November  i,  1913,  is  described  a  spleen  of 
Banti's  disease,  exhibited  by  Dr.  A.  G.  Gibson,  showing  the 
presence  of  streptothrix.  "  The  organ  showed  general  fibrosis, 
the  surface  was  greyish  pink,  and  dotted  throughout  it  were 
small  areas  of  pigment.  Microscopicall}',  these  areas  showed 
about  the  splenic  veins  masses  of  black  staining  material, 
which  consisted  of  segmenting  threads.  After  careful  examin- 
ation, he  thought  that  there  was  no  doubt  that  these  consti- 
tuted a  growth  of  streptothrix."  He  discovered  these 
parasites  in  5  out  of  100  spleens  which  he  examined. 

Rolleston  (The  Practitioner,  April,  19 14)  doubts  if  any 
practical  conclusions  can  be  drawn  from  the  presence  of  the 
streptothrix  in  these  cases  as  to  its  specificity  in  splenic  anaimia, 
owing  to  the  fact  that  it  occurred  under  such  widely  differing 
conditions.  The  five  cases  above  referred  to  consisted  of 
tuberculosis  of  the  lungs  and  liver,  with  enlargement  of  the 
spleen  ;  syphilis  with  splenic  enlargement ;  chronic  mediastino- 
pericarditis,  with  splenic  enlargement  (slight)  ;  chronic  cardiac 
failure,  in  which  the  spleen  was  not  enlarged ;  phthisis,  with 
hepatic  syphilis  and  a  spleen  twice  its  normal  size. 

Ledingham  {Allbutt's  System)  lays  stress  on  the  possibility 
of  a  traumatic  factor  in  the  letiolog)'  of  this  affection.  He 
points   out   that   "many   cases   which    showed   symptoms   of 
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splenic  anaemia,  or  Banti's  disease,  have  presented  a  history 
of  previous  severe  abdominal  injury,  and  that  thrombosis  of 
the  portal  vein  with  consequent  splenomegah',  anccmia,  and 
moderate  cirrhosis  of  the  liver  has  been  proved  on  several 
occasions  to  follow  injury."  That  this  is  so  is  conclusively  proved 
by  the  observations  of  many  competent  authorities.  How  far  the 
injur}-  is  responsible  for  the  subsequent  train  of  symptoms, 
and  how  far  it  is  merely  a  coincidence,  is  difficult  to  decide. 
At  any  rate,  a  history  of  previous  injury  in  recorded  cases 
seems  to  be  exceedingly  rare.  Watkin's  article  (International 
Clinics,  Vol.  IV.,  20th  series,  1910)  on  "The  Relation  of 
Thrombophlebitis  of  the  Portal  and  Splenic  Veins  to  Splenic 
Anaemia  and  Banti's  Disease,"  is  interesting  in  this  connec- 
tion. He  says  in  conclusion,  after  bringing  forward  a  mass 
of  pathological  evidence  from  recorded  cases  and  cases  which 
he  has  personally  seen,  "  it  is  clear  that  in  man  the  com- 
plex of  splenic  anaemia  and  Banti's  disease,  as  formulated  by 
Osier,  is,  in  certain  cases  if  not  in  all,  the  result  of  an 
obstruction  to  the  splenic  and  portal  circulation,  particularly 
the  former,  and  that  this  obstruction  is  most  commonly  the 
result  of  an  old  thrombophlebitis  of  the  portal  and  its 
radicles  .  .  .  until  it  has  been  definitely  shown  that  the 
splenic  anaemia,  or  Banti's  complex,  can  exist  without  any 
evidence  of  obstruction  of  the  portal  or  splenic  vein,  then 
my  conclusion  must  hold  that  the  complex  is  no  disease 
entity,"  Later  on,  in  this  paper,  I  shall  mention  one  case 
which  Mr.  Connell  showed  me  at  Sheffield,  in  which  there 
was  no  change  in  the  splenic  or  portal  vein. 

Banti's  views  on  the  pathogenesis  of  this  affection  are 
interesting,  and  have  found  favour  with  a  large  number  of 
modem  observers.  He  believed  that  in  this  affection  the 
spleen  is  primarily  responsible  for  the  morbid  phenomena 
for  the  following  reasons:— i.  Splenic  enlargement  always 
precedes  the  anaemia,  while  cirrhosis  of  the  liver  is  a  terminal 
phenomenon  and  occurs  last  of  all.  2.  The  pathological 
changes  which  he  discovered  in  the  spleen,  and  to  which  he 
applies  the  term  "  fibro-adenic,"  were  regarded  by  him  as 
peculiar  to  the  disease.  3.  The  curative  nature  of  the  opera- 
tion of  splenectoniy  seemed  conclusively  to  prove  that  the 
enlarged  spleen  plays  an  important  role  in  the   causation  of 


430  THE  PRACTITIONER. 

this  disease. 

He  further  believed  tliat  the  anaemia  was  due  to  toxic 
substances  elaborated  in  the  diseased  spleen,  and  that  these 
diseased  substances  later  produced  thickening  of  the  splenic 
vein  and  cirrhosis  of  the  liver.  The  histological  changes  in 
the  spleen,  which  Banti  regarded  as  peculiar  to  this  disease, 
are  by  no  means  confined  to  splenic  anaimia,  but  may  occur 
as  a  result  of  a  number  of  morbid  conditions,  so  that  they 
cannot  be  looked  upon  as  in  any  way  pathognomonic.  Thus, 
Marchand  found  these  changes  present  in  a  case,  which  he 
regarded  as  of  a  syphilitic  origin  (Allbutt's  System). 

The  relation  ot  the  spleen  to  this  affection  has  been  the 
centre  round  which  there  has  been  much  discussion.  Since 
Banti  first  brought  the  disease  prominently  before  the  notice 
of  the  profession,  the  view  most  accepted  now  is  that  the 
spleen  forms  the  headquarters  of  an  extensive  chronic  in- 
toxication, which  has  its  origin  in  the  gastro-intestinal  tract, 
and  that  the  products  of  this  chronic  infective  process  are 
conveyed  to  the  spleen  by  the  blood-stream.  The  anaemia 
is  believed  by  some  followers  of  Banti  to  be  due  to  some 
toxic  material  manufactured  in  the  diseased  spleen ;  this, 
however,  has  never  been  verified.  Sippy,  experimenting  with 
rabbits,  injected  intravenously  2  c.c.  of  splenic  extract  from  a 
case  of  splenic  anaemia.  After  24  hours,  the  two  rabbits  he  used 
for  the  experiment  died,  but  this  is  not  conclusive  evidence 
of  some  "  toxic  substance  "  in  the  spleen  as  he  argues. 

The  fact  that  splenectomy  apparently  cures  this  disease 
has  been  regarded  as  proving  conclusively  that  the  spleen  is 
primarily  responsible,  and  that  there  cannot  be  an  active  hamic 
intoxication  present ;  but  this  does  not  necessarily  follow. 
We  cannot  conclude  from  the  results  of  splenectomy  that  the 
spleen  has  been  the  centre  of  elaboration  of  some  toxic 
substance,  for  the  improvement  resulting  from  splenectomy  in 
cases  of  splenic  anaemia  may  well  be  due— as  some  have 
suggested — to 

1.  Removal  of  a  diseased  and  considerably  enlarged  organ 

which   had  been   causing  great    mechanical    incon- 
venience. 

2.  Setting  up  of  an  artificial  collateral  circulation. 

Besides,  the  subsequent   history  of  cases,  in  which  splen- 
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ectoniy  has  been  clone,  is  not  sufficiently  definite  or  of  long 
enough  standing  to  permit  us  definitely  to  state  that  this 
operation  is  curative.  Three  main  theories  have  been  advanced 
as  to  the  relation  of  the  spleen  in  the  production  of  anicmia  : — 

1.  That  the  spleen  gives  rise  to  ametnia  by  increase  of  its 
function  of  ha:niolysis.  One  of  the  well-recognized  functions 
of  the  spleen  is  haemolysis.  The  increase  in  size  of  Iho  organ 
in  splenic  anaemia  suggests  increase  of  this  function,  with  a 
resultant  drop  in  the  number  of  the  red  corpuscles  and  well- 
marked  anaemia.  In  the  Lancet,  Aug.  23,  1902,  Barr  advo- 
cates the  view  ihat  the  ana-mia  is  due  to  vaso-molor  paresis 
of  the  splanchnic  area,  and  that  this  paresis  springs  from  a 
diseased  condition  of  the  visceral  sympathetic  ganglia.  This, 
he  says,  leads  to  great  engorgement  of  the  abdominal  viscera, 
especially  of  the  spleen  and  liver,  increased  h<Jcmolysis  resulting 
in  oligo-chrom?emia  and  oligo-cythaemia. 

In  191 1,  Sutherland  and  Burghard  (Proc.  Roy.  Soc.  Med.) 
advocated  the  view  that  the  affection  is  due  to  loss  of  vaso- 
motor control  in  the  splenic  artery,  leading  to  congestion 
and  hyperplasia  of  the  spleen.  This  hyperplasia,  they  assume, 
leads  to  increase  of  the  hasmolytic  function  of  the  gland. 
They  suggest  that  the  spleen  in  splenic  anaemia  resembles 
the  enlarged  thyroid  in  Graves's  disease.  Against  this  is  the 
fact,  that  the  enlargement  in  splenic  anaemia  is  not  a  pure 
hyperplasia,  but  is  due  to  a  chronic  fibrosis ;  in  such  a 
condition,  we  should  expect  the  spleen  to  show  diminution 
rather  than  increase  of  function. 

2.  That  the  spleen  is  the  centre  of  a  chronic  infective  process. 
This  process,  it  is  considered,  has  its  starting  point  in  the 
alimentary  tract,  though  Banti  did  not  hold  this  view,  and 
the  toxin  is  conveyed  to  the  spleen  by  the  blood-stream. 
Having  established  itself  in  the  spleen,  this  toxic  process 
produces  anaemia  by  mhibition  of  blood-formation.  Against 
this,  however,  is  the  fact,  that  it  is  extremely  doubtful  if  the 
spleen  has  a  haemopoieiic  function  in  the  adult. 

3.  That  the  spleen  acts  mechanically  in  the  production  of 
anccmia.  Rolleston,  whose  views  on  the  relation  of  the  spleen 
to  a:iajmia  I  have  mainly  followed,  advances  the  following 
pathological  explanation  of  the  haemorrhage  and  resulting 
aniemia  :— "  Torsion  of  the  splenic  vein  would  divert  the  venous 
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blood  from  the  spleen  into  the  vasa  brevia,  the  normal  blood- 
current  being  reversed,  and  cause  great  dilatation  of  these 
veins  and  so  oesophageal  varices,  from  which  copious  or  occult 
bleeding  might  result." 

This  hypothesis  satisfactorily  explains  the  anaemia,  but 
not  the  subsequent  hepatic  cirrhosis  in  the  further  stage  of 
Banti's  disease  (The  Practitioner,  April,  1914J.  His  con- 
clusion on  the  matter  is  as  follows  : — "  With  our  present  state 
of  knowledge,  it  seems  most  reasonable  to  believe  (a)  that 
in  splenic  anaemia  a  chronic  infective  or  toxic  process  has 
its  headquarters  in  the  spleen,  which,  therefore,  undergoes 
fibrutic  enlargement ;  (6)  that  the  large  spleen  mechanically 
causes  gastric  hcemorrhage,  which  is  responsible  for  the  anaemia  ; 
(c)  that  poisons  conveyed  from  the  spleen  eventually  induce 
cirrhosis  of  the  liver." 

These  conclusions,  however,  are  open  to  criticism.  In 
the  first  place,  cases  of  splenic  anaemia  without  any  apparent 
hjemorrhage  are  not  unknown.  I  have  such  a  case  under  my 
care  at  present,  exhibiting  all  the  well-marked  characteristics 
of  the  disease — splenomegaly,  anaemia  with  leucopenia — and 
yet  there  has  never  been  any  hasmorrhage.  The  anaemia, 
therefore,  cannot  be  due  in  all  cases  to  haemorrhage.  In  the 
next  place,  if  the  spleen  is  the  headquarters  of  a  chronic 
infective  process,  one  would  expect  that  the  toxic  substance 
or  substances  elaborated  there  would  be  isolated  ;  but  repeated 
attempts  have  failed  to  discover  any  such  toxic  material,  and 
injection  experiments  with  extracts  of  the  diseased  spleen  of 
splenic  anEemia  have  revealed  nothing.  Sippy's  experiments 
in  this  direction  are,  as  I  pointed  out  before,  inconclusive. 

Injection  experiments  with  methylene  blue  seem  to  point 
to  the  conclusion  that  the  blood  from  the  spleen  is  distri- 
buted to  the  left  lobe  of  the  liver.  Cirrhosis,  however,  is  not 
confined  to  this  lobe  in  splenic  anaemia  (Serege.  Jotirn.  de  Med. 
dc  Bordeaux,  1902,  xxxii.).  The  only  question  that  remains  to 
be  discussed  is,  whether  this  disease  is  due  to  an  active  haemic 
infection  or  intoxication.  Owing  to  the  fact  that  the  opera- 
tion of  splenectomy  has  caused  immediate  improvement  in 
all  the  symptoms,  the  view  that  the  disease  is  of  haemic 
origin  has  been  strongly  opposed.  On  the  other  hand,  many 
authorities  now  hold  the  view  that  the  relative  importance  of 
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tlie  enlarged  spleen  in  this  affection  is  highly  exaggerated,  and 
that  the  conclusion  drawn  from  the  results  of  operation  are 
erroneous. 

My  experimental  inoculation  of  rabbits  with  the  colon 
bacillus  has  led  me  to  conclude  that  this  affection  is  due  to  an 
active  htemic  intoxication,  and  that  the  colon  bacillus  can 
cause  all  the  features  of  this  disease.  Whether  the  colon 
bacillus  is  the  sole  cause,  which  is  probable,  or  merely  one 
amongst  many  causal  microrganisms,  future  research  will 
have  to  decide.  The  hypertrophy  and  fibrosis  of  the  spleen 
and  the  an;emia  are,  I  believe,  due  to  an  active  intoxication 
by  this  microrganism. 

It  seems  suggestive  that,  in  from  50  to  80  per  cent,  of  all 
cases  ofcirrhosisof  the  liver,  splenomegaly  is  found,  and  proves, 
1  believe,  that  the  liver  and  spleen  are  attacked  simultaneously 
by  a  toxic  agent.  Adami,  who  discovered  the  B.  coli  in  the 
liver  in  cases  of  cirrhosis,  is  of  opinion  that  this  organism  may 
be  the  cause  of  the  cirrhosis.  If  this  is  so,  "  cirrhosis"  may  be 
more  closely  allied  to  splenic  anaemia  than  is  at  present 
thought,  in  that  they  may  have  a  common  bacillaemic  or  toxic 
origin.  The  anasmia  I  believe  to  be  haemolytic,  and  due  to  a 
specific  haemolysin  which,  in  the  case  of  the  bacillus  coli,  may 
be  termed  colilysin. 

That  the  bacillus  coli  has  a  haemolytic  action  on  blood 
cells,  I  proved  by  e.xperimenting  with  a  culture  in  vitro.  The 
microscopical  evidence  seems  to  disprove  the  idea  that  the 
anaemia  is  haemolytic,  for  no  deposits  of  pigment  or  broken- 
do  \\n  cells  have  ever  been  discovered  in  the  enlarged  spleen, 
like  those  we  get  in  the  other  haemolytic  anaemia  such  as 
pernicious  anaeaiia  On  the  other  hand,  in  a  chronic  condition 
of  this  kind  one  would  not  expect  to  find  evidence  of  active 
haemolysis  like  that  found  in  acute  affections,  for  in  many 
cases  20  or  30  years  elapse  between  the  recognition  of  the 
disease  and  the  post-mortem  examination  of  the  enlarged 
spleen. 

During  the  past  five  years,  1  have  met  with  three  cases  of 
the  disease,  and  have  made  a  special  study  of  it.  In  these 
cases,  certain  clinical  facts  arrested  my  attention,  and  led  me 
to  the  conclusion  that  this  affection  is  probably  due  to 
poisons  absorbed  from  the  gastro-intestinal    tract,   and  that 
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these  are  most  likely  due  to  the  colon  bacillus.  This 
presumption  from  chnical  data  has  been  substantiated  luUy 
by  experiment.     The  clinical  facts  to  which  I  refer  are — 

1.  Two  of  my  patients  were  females,  and  had  a  history 

of  constipation. 

2.  Oral  sepsis  was  present  in  one  case. 

3.  The   enormous    numbers   of  colon  bacilli   present  in 

the  diarrhceic  motions  of  one  case  of  Banti's  disease, 
which  I  met  with  in  the  stage  preceding  death. 

4.  In    one   case,  nervous  lesions,  resembling   those  arti- 

ficially  produced  b)'  injection   of  animals  with  B. 
coli  were  present. 

5.  The    evidence    of     other     diseases    associated    with 

invasion  by  B.  coli,  especially  coliuria. 

6.  The  presence  of  B.  coli  in  the  normal  spleen. 

7.  Cirrhosis   of  the   liver  is   produced  b)'    toxins    from 

the    gastro- intestinal    tract,  and    probably    by   the 
colon  bacillus. 

To  discuss  these  points  seriatim  : — Recorded  cases  seem  to 
prove  that  the  male  is  more  prone  to  this  disease  than  the 
female.  Statistics  on  this  point,  however, differ.  Thus,  the  writer 
in  Osier  and  McCrae's  System  says  that  the  large  majority  of 
cases  have  been  in  males  :  7  of  his  own  8  cases,  13  of  Osier's 
15  cases,  and  19  of  West's  collection  of  24  cases.  On  the 
other  hand,  of  16  cases  reported  in  Great  Britain,  5  were  males 
and  II  females;  of  a  series  of  50  cases  of  Banti's  disease, 
described  by  Baiiti,  32  were  females  and  18  males.  The 
Registrar-General  has  been  good  enough  to  inform  me  that 
6  deaths  from  Banti's  disease  were  reported  in  1912,  of  which 
3  were  males  and  3  females.  In  my  own  series  of  3  cases 
2  were  females  and  i  male.  Statistics  from  different  observers 
differ,  therefore,  with  regard  to  the  sex  incidence.  In  my 
own  cases,  the  proportion  of  females  to  males  was  as  2  to  i  ; 
this,  with  a  history  of  marked  constipation  in  two  of  them, 
led  me  to  consider  whether  the  bacillus  coli  might  not  be 
the  causal  factor,  or  one  of  the  causal  factors,  in  this  rare 
disease. 

The  form  of  anaemia  found  in  splenic  anjemia  is  chlorosis, 
and  Dr.  Andrew  Clarke  is  emphatic  in  staling  that  ordinary 
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chlorosis  is  the  result  of  constipation,  and  that  the  constipation 
is  really  a  copraemia  due  to  the  absorption  of  poisons  from 
the  large  bowel.  So  emphatic  is  he  on  this  point,  that  he 
alleges  that  if  he  could  only  use  one  drug  in  this  affection, 
he  would  use  a  purgative  (Osier,  Text-Book  of  Medicine). 
Vv'hat  these  "poisons  absorbed  from  the  large  bowel"  are 
has  never  been  determined  definitely,  but  my  experiments, 
described  below,  make  it  reasonable  to  conclude  that  one  at 
least  of  these  poisons  may  be  a  specific  toxin  elaborated  by 
the  bacillus  coli. 

That  oral  sepsis  and  dental  caries  act  as  causal  factors  in 
anaemia  has  been  ably  demonstrated  by  Hunter,  who  has 
devoted  his  life  to  research  work  in  this  direction.  The 
particular  form  of  anfemia  associated  with  oral  sepsis,  he  terms 
'•  septic  an;v;mia,"  and  it  is  probable  that  it  may  act  in  one  of 
two  ways  in  producing  anasmia  : — 

1.  Directly,  by  causing  toxasmia  and  subsequent  anfemia. 

2.  Indirectly,  by    causing    erosions    ai;d    lesions    of   the 

gastro-intestinal    mucosa  which    act   as    foci   of   in- 
fection. 

In  the  diarrhceic  motions  of  case  No.  3,  which  I  describe 
under  Banti's  disease,  were  found  enormous  numbers  of  colon 
bacilli.  This  case  showed,  too,  a  rise  of  temperature  in  the 
terminal  stages  and  considerable  frequency  of  micturition  with 
much  pain  during  the  act,  all  of  which  seem  to  point  to  a 
ger.eralized  invasion  by  the  bacillus  coli. 

lixperiments  on  animals  have  demonstrated  that  intra- 
venous injection  of  bacillus  coli  produces  certain  nerve  lesions, 
e.g.,  paralysis  and  sometimes  atrophy  of  the  muscles,  especially 
in  the  posterior  limbs.  These  symptoms  are  due  to  lesions 
in  the  cells  in  the  anterior  cornua  of  the  spinal  cord.  These 
effects  are  noticed  as  well  after  inoculation  with  streptococci  and 
staphylococci  (Muir  and  Ritchie,  Bacteriology).  In  Case  No.  3, 
to  which  I  have  just  alluded,  there  was  marked  wasting  of 
the  muscles  of  the  extremities.  It  was  particularly  noticeable  in 
the  muscles  of  the  thighs,  and,  to  a  less  marked  degree,  in  the 
]iectoral  and  scapular  muscles,  as  well  as  in  the  deltoids  and 
muscles  of  the  arm. 

In  the  Lancet,  August  23,  1902,  Barr  remarks  on  this  wasting. 
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and  attributes  it  to  vasomotor  paresis  of  the  splanchnic  area. 
This  leads  to  retention  of  blood  in  the  portal  area,  and  conse- 
quently, to  fall  of  general  blood-pressure  and  diminished  supply 
to  the  rest  of  the  body.  This  view,  I  believe,  is  only  partly 
correct  ;  the  more  likely  explanation  is  that  the  muscular 
wasting  is  due  to  the  effects  of  toxins  on  the  central  nervous 
system. 

That  the  bacillus  coli  occurs  normall}'  in  the  spleen  seems 
to  have  been  proved  in  a  series  of  autopsies  recently,  when  the 
organism  was  found  present  in  all  the  spleens  examined.  It 
must  be  remembered,  however,  that  this  m.icro-organism 
migrates  to  distal  organs  with  extreme  rapidity  after  death. 
It  is  doubtful  if  any  conclusions  can  be  drawn  from  the  pre- 
sence of  the  bacillus  coli  normally  in  the  spleen.  Some  are 
of  opinion  that,  granted  diminished  vitality,  the  micro- 
organism may  increase  indefinitely  here,  and  produce  fibrosis 
and  the  subsequent  changes  associated  with  splenic  anaemia. 
They  compare  its  action  to  that  of  disease  germs  on  the 
tonsil. 

We  know  that  when  the  "  sentinel "  action  of  the  tonsil 
is  in  abeyance,  germs  may  gain  access  to  the  system,  and  cause 
affections  and  inflammation  in  other  organs,  e.g.,  acute  rheu- 
matism, endocarditis,  etc.  In  the  same  way,  it  is  quite 
reasonable  to  suppose  that  the  colon  bacillus,  gaining  a 
foothold  in  the  spleen,  may  multiply,  and,  acting  over  long 
periods,  destroy  the  blood-filter  action  of  the  spleen,  and 
thus  render  possible  the  subsequent  morbid  changes  of  the 
disease.  The  relation  of  this  organism  to  cirrhosis  hepatis 
has  been  emphasized  by  Adami,  who  thinks  it  probable  that 
it  may  be  the  cause  of  the  affection.  Il  so,  the  relation  of 
ordinary  cirrhosis  to  splenic  anaemia  may  be  closer  than  is 
thought  at  present.  Removal  of  the  spleen  in  cases  of 
cirrhosis  hepatis  has  been  attended  with  general  improvement, 
which  seems  to  favour  the  theory  of  those  who  hold  that 
cirrhosis  may  be  largely  splenic  in  origin  {Medical  Annual, 
1 9 14,  p.  546). 

The  following  is  an  account  of  my  experiments.  By  the 
kind  permission  of  Dr.  Barwise,  the  county  medical  officer 
of  health  for  Derby,  and  with  the  assistance  of  Dr.  Thomson, 
the  pathologist  at  the  laboratories,  Derby,  who  performed  the 
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inoculations  for  me,  I  carried  out  the  following  experiments  : — 

Experiment  L — A  rabbit  weighing  6  lbs.  was  taken,  and 
a  careful  count  of  his  red  cells  was  made  ;  the  red  cells  were 
found  to  number  6,304,000  per  cmm.  The  animal  was  then 
given,  between  the  shoulders,  a  series  of  subcutaneous  injec- 
tions of  a  24  hours'  broth  culture  of  B.  coli  communis.  The 
first  injection  was  given  on  May  30,  19 14,  and  consisted  of 
•5  c.c.  The  animal  showed  no  inflammatory  reaction,  ex- 
hibited no  signs  of  constitutional  distress,  and  its  temperature 
remained   normal   (39°). 

A  second  injection  was  given  on  June  4,  consisting  of 
I  •  5  cc.  The  animal  now  showed  signs  of  constitutional  distress, 
and  lost  3  oz.  in  weight  in  a  few  days.  Owing  to  this,  the 
third  and  last  injection  was  not  given  until  June  18,  when 
3  cc.  of  the  culture  were  injected.  On  June  19,  I  killed  the 
animal  under  an  anaesthetic,  having  previously  taken  some 
blood  from  its  ear.  On  making  a  blood  count,  it  was  now 
found  that  the  red  cells  had  dropped  to  3,840,000,  showing  a 
reduction  of  roughly  45  per  cent. 

When  the  experimental  animal  was  killed,  another  rabbit 
weighing  7  lbs.  was  killed  at  the  same  time  and  the  spleens 
of  the  two  animals  compared.  It  was  found  that  the  spleen 
of  the  experimental  animal  showed  an  enormous  increase  in 
weight,  being  2-935  grams,  while  the  spleen  of  the  normal 
animal  registered  only  i  •  904  grams,  which  may  be  taken 
as  the  normal  weight  of  the  rabbit's  spleen,  when  kept  in 
confinement. 

To  tabulate  the  results  obtained  thus  far  : — 


— 

Experimental 

Animal  before 

Inoculation 

with  B.  c.c. 

Experimental 
.\nimal  after 
Inoculation 
with  B.  c.c. 

Normal 
.\nimal. 

Net  Result  of 
Experiment. 

No  of  red  cells 
Weight  of  spleen   - 

Per  cmm. 

6,304,000 

Grams. 

About  I '900 

Per  cmm. 

3,840,000 
Grams. 
2035 

About 

6,000,000 

Grams. 

1-904 

45°/3  reduction. 
54  7o  increase. 

Experiment    IL — The   next  experiment  I  performed,    with 
the   object  of  finding  out  if  this  enormous  reduction  of  red 
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cells  was  due  to  a  hasmolytic  toxin  manufactured  by  the  B.  c.c. 
Half  the  spleen  of  the  inoculated  animal  was  taken  (the  other 
half  being  preserved  and  sections  cut)  and  carefully  macerated 
in  normal  sterile  saline  ;  the  emulsion  was  then  centrifugalized, 
and  the  supernatant  fluid  so  obtained  preser%'ed.  At  the  same 
time,  the  blood  of  the  normal  animal  was  taken,  and  the 
corpuscles  washed  in  the  following  way.  The  blood  was 
first  defibrinatcd  by  shaking  it  up  thoroughly  with  glass 
beads  ;  then,  equal  parts  of  defibrinatcd  blood  and  normal 
sterile  saline  solution  were  poured  into  the  tube  of  the  cen- 
trifugal machine  and  centrifugalized.  When  all  the  red  cells 
had  been  precipitated  to  the  bottom  of  the  tube,  the  clear 
supernatant  fluid  was  removed  by  means  of  a  pipette. 
The  tube  was  again  filled  up  with  fresh  saline  solution,  the 
deposit  was  stirred  up,  and  the  resulting  fluid  again  centri- 
fugalized. 

After  this  process  had  been  repeated  three  times,  the  red 
cells  were  diluted  with  a  sufficient  quantity  of  sterile  normal 
saline  solution  to  bring  the  total  volume  up  to  the  volume 
originall)'  used.  To  the  corpuscles  thus  washed  was  added 
some  of  the  supernatant  fluid  from  the  macerated  spleen  : — 

(a)  A  drop  of  each  on  a  microscopic  slide. 

(b)  In  varying  quantities  in  a  series  of  test-tubes  to  find 

the  exact  percentage  of  hasmolytic  power  present. 

On  examining  (a)  under  the  microscope  two  hours  later 
the  red  cells  showed  crenation,  but  no  disintegration  and  no 
discharge  of  hccmoglobin  had  taken  place.  On  examining 
again  one  week  later,  I  was  surprised  to  find  that  all  the 
corpuscles  had  disappeared.  This  result  was  found  in  all  the 
slides  ,which  I  mounted  (about  half-a-dozen),  while  the  slides 
containing  the  blood  of  the  normal  animal  alone  merely 
showed  that  the  cells  had  clumped  together  and  had  run  into 
rouleaux.  This  shows  that  the  disappearance  of  the  cells  in 
the  former  case  could  not  be  due  to  artificial  contamination, 
and  indeed  every  precaution  was  taken  to  prevent  this,  sterile 
saline  solution  being  used  throughout. 

The  result  of  the  test  tube  experiment  (6)  was  negative. 
The  tubes  containing  the  splenic  emulsion  and  washed  cells 
were  incubated  for  two  hours  at  37°  C.  Unfortunately,  the 
tubes  were  not  kept,  for  I  feel  certain  that  if  they  had  been 
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incubated  for  two  or  three  days,  considerable  hajmolysis  would 
have  been  shown.    I  tabulate  the  details  of  this  experiment :— 


Splenic 
Emulsion. 

Saiine. 

1=/^  Washed 
Rabbit's  Corpuscles. 

Result  after  2  hours 
at  37°  C. 

I  cc. 

I  cc. 

\o  hxmolysis. 

o'5  cc. 

o"_5  rr. 

o  •  4  cc. 

o  ()  cc. 

o  ■  3  cc. 

0-7  cc. 

oj  cc. 

0-8  cc. 

oi  cc. 

09  cc. 

Experiment  IIL — The  blood  of  the  inoculated  animal  was 
placed  in  a  jar,  and  allowed  to  stand  for  three  hours,  until  a 
sufficient  quantity  of  serum  for  experimental  purposes  had 
separated  out.  The  supernatant  fluid  was  removed,  and  centri- 
fugalized  to  remove  all  corpuscular  elements.  The  washed 
corpuscles  of  the  normal  animal  were  treated  with  the  result- 
ing serum  in  the  same  way  as  in  the  last  experiment  (a)  on 
a  microscopic  slide  ;  (6)  in  a  series  of  test-tubes. 

The  result  in  both  cases  was  precisely  the  same  as  in  the 
last  experiment ;  all  the  cells  had  disappeared  after  a  week 
in  the  case  of  the  microscopic  slides. 

The  following  table  shows  the  result  in  the  case  of  the 
test-tubes  after  2  hours'  incubation  : — 


Serum  of 

Inoculated 

Animal. 

Saline. 

I  -j.-.  Wa!.li(d 

Rabbits 
Corpuscles. 

Result  after  2  iiuurs 
at  37=  C. 

I  cc. 

— 

I  cc. 

No  hsemolysis. 

0  j  cc. 

05  cc. 

04  cc. 

o'6  cc. 

' 

03  cc. 

07  cc. 

0  ■  2  cc. 

08  cc. 

01  cc. 

09  cc. 

" 

Equal   part 

s   splenic 

em 

alsion  and   equa 

^ 

parts  serum  of  inoculated  animal  and  washed  v  No  hcemolysis. 
corpuscles.  J 

In  vitro  Experiment  IV. — The  following  experiment  prov*"" 
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that  the  B.  coh  has  a  solvent  action  on  red  cells.  A  culture  of 
colon  bacillus  from  an  acid  broth  (80  cc-  of  decinormal  oxalic 
acid  per  litre)  was  taken  and  incubated  for  7  days  at  37°  C. 
Then  it  was  added,  as  above,  to  washed  corpuscles  of  human, 
ox,  sheep,  rabbit,  and  guinea  pig.  In  the  case  of  the  rabbit's 
red  cells,  slight  haemolysis  was  shown ;  the  effect  on  the 
others  was  negative. 

The  following  table  gives  the  results  at  a  glance  : — 


BACILLUS    COLI    SOWN    IN   ACID    BROTH,    8o   CC.    DECINORMAL    OXALIC    ACID 
PER    LITRE  ;    7    days'    INCUBATION  : — 


8.1 
^'5 

'1 

0 

|j2 

"o 

i 

0 

•a 

■3 

go 

'I 

—  G 

5  3 

=1 

B 

H 

6^ 

so 

e 

|o 

S 

3  « 

E 

aOi 

a 

X 

E 

w 

X 

K 

X 

0- 

X 

CO. 

cc. 

CC. 

CC. 

CC. 

CC. 

I    0 

10 

None 

10 

None 

10 

None 

10 

Slight 

i-o 

None 

05 

„ 

„ 

„ 

None 

„ 

„ 

02 

„ 

„ 

„ 

, 

„ 

„ 

„ 

OZ 

„ 

„ 

„ 

, 

„ 

„ 

..    ; 

08 

„ 

„ 

„ 

, 

„ 

„ 

„ 

05 

„ 

,. 

„ 

, 

„ 

.>  : 

02 

„ 

„ 

„ 

, 

., 

» 

01 

" 

" 

• 

" 

" 

■• 

When  I  proposed  to  carry  out  this  experiment,  I  did  not 
know  that  Kayser  had  already  demonstrated  that  the  colon 
bacillus  forms  a  haemolytic  substance  (Besson,  Practical 
Bacteriology,  Microbiology  and  Serum  Therapy).  The  following 
account  of  "  colilysin  "  is  given  there: — "  Colilysin  is  a  powerful 
solvent  of  dog  red  cells  ;  it  has  less  action  on  horse,  ox,  rabbit, 
cells,  and  very  little,  and  in  some  cases  no,  action  at  all  on  the 
red  cells  of  other  animals  (man,  guinea  pig,  birds,  etc.).  It 
may  be  kept  at  the  ordinary  temperature  of  the  laboratory  and 
is  not  destroyed  by  heating  to  120°  C.  for  half-an-hour.  Some 
normal  serums  (those  of  man,  horse,  etc.)  neutralize  the 
haemolytic  property  of  colilysin,  and  an  anticolilysin  can 
readily  be  produced  hy  inoculating  various  animals  simul- 
taneously with  a  4  days'  old  broth  culture  of  bacillus  coli." 

Experiment  V. — Culture   was  made  from  the  spleen  of  the 
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inoculated  animal. 

Result.     Xegative. 

Experiment  I'L — Culture  was  made  from  the  spleen  of  the 
normal  animal. 

Result.     Xegative, 

Experiment  VIL — Culture  was  made  from  the  blood  of  the 
inoculated  animal. 

Result.     Negative. 

Experiment  FJ//.— The  normal  and  diseased  spleen  were 
embedded  in  paraffin,  and  sections  (horizontal  and  transverse) 
cut  and  stained  with   eosin    and   ha;motoxylin. 

Significance  of  these  experiments. — To  demonstrate  absolutely 
that  this  disease  is  due  to  a  haemic  infection  and  that  the 
B.  coli  is  the  causal  micro-organism  in  this  intoxication, 
would  require  a  series  of  inoculations  through  a  number  of 
animals.  Inoculations  wth  other  bacilli,  such  as  .staphylo- 
cocci and  streptococci,  would  be  necessary  too  ;  besides  this, 
the  effects  of  the  other  numerous  intestinal  bacilli  must  be 
determined  experimentally  before  one  would  be  justified  in 
laying  down  an  absolute  conclusion  that  the  bacillus  coli  is 
the  sole  cause  of  this  affection. 

On  the  other  hand,  the  single  line  of  experimentation 
which  I  followed,  while  not  excluding  the  possibility  that 
the  toxins  of  other  micro-organisms  may  take  part  in  the 
causation  of  this  affection,  yet  it  does  prove  conclusively 
that  the  colon  bacillus  can  produce  a  condition  simulating 
splenic  anaemia  so  closely  as  to  be  identical  with  it,  and  it 
proves  that  the  bacillus  can  produce  splenomegaly  and 
anaemia,  the  two  outstanding  features  of  this  affection. 

The  results  of  experiments  2  and  3  are  exceedingly  in- 
teresting. As  mentioned  above,  the  corpuscles,  when  examined 
two  hours  after  mixing  with  the  splenic  emulsion  and  serum 
respectively  of  the  inoculated  animal,  showed  very  little 
change,  but  when  examined  a  week  later  they  had  all  dis- 
appeared. What  is  the  explanation  of  this  strange  pheno- 
menon ?  It  must  be  remembered,  in  the  first  place,  that  strict 
precautions  were  taken  to  prevent  the  possibihty  of  artificial 
contamination,  sterile  saline  being  used  throughout  ;  in 
the  second  place,  that  the  corpuscles  of  the  normal  animal 
mixed  with  the  same  saline  solution  were  intact  when  examined 
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at  the  expiration  ol'  a  week.  The  only  feasible  explanation 
is,  that  colilysin  had  developed  in  large  amount  in  the  interim, 
and  destroyed  all  the  red  cells  present. 

This  experiment,  I  believe,  is  the  key  to  the  explanation 
of  the  anaemia  and  blood  changes  of  splenic  anaemia  and 
probably  many  other  forms  of  anaemia  that  we  have  to  deal 
with.  To  understand  how  this  is  so,  we  must  follow  the 
probable  sequence  of  events  that  took  place  in  the  blood  of 
the  experimental  animal  after  the  inoculations.  The  first 
result  of  the  injections  with  B.  c.c.  was  the  production  of 
colilysin,  which  brought  about  the  destruction  of  the  red  cells 
and  consequent  reduction  in  their  number.  Simultaneously, 
an  antibody  was  formed,  anticolilysin,  so  that  when  the  serum 
of  the  experimental  animal  was  used  these  two  antagonistic 
bodies  were  present.  When  this  serum  was  added  to  the 
normal  corpuscles,  the  colilysin  was  probably  not  present  in 
sufficient  quantity  to  overcome  the  natural  resisting  power  of 
the  corpuscles,  reinforced  by  the  antagonism  of  the  antibody  anti- 
colilysin ;  consequently,  no  destruction  of  the  blood  cells  took 
place  immediately.  Later  on,  however,  owing  to  the  absence  of 
vital  reaction,  colilysin  developed  in  large  quantities,  and  the 
red  cells  were  destroyed  en  masse.  This  is  probably  what  takes 
place  in  man  in  splenic  anaemia  :  the  toxins  of  the  B.  c.c,  are 
absorbed,  and  lead  to  the  formation  of  colilysin  and  anticolilysin, 
which  circulate  in  the  blood ;  the  anticolilysin  normally 
restrains  the  destructive  powfer  of  the  colilysin,  but  the  colilysin 
on  the  other  hand  gains  the  day  when  for  any  reason  the 
vitality  and  natural  resisting  power  of  the  individual  are 
lowered.  This  theory  has  the  merit  of  explaining  the  strange 
phenomenon  noted  by  many  observers,  viz.,  that  the  blood 
count  varies  considerably  in  a  case  of  splenic  aneemia  at 
different  times,  sometimes  within  so  short  a  period  as  seven 
days.  As  mentioned  above,  the  normal  serum  of  man  antago- 
nizes the  hemolytic  property  of  colilysin.  This,  however,  is  no 
serious  objection  to  my  contention  that  the  bacillus  coli 
produces  the  anemia,  for  it  is  only  reasonable  to  conclude 
that  this  micro-organism,  acting  over  long  periods,  can  break 
down  the  natural  resisting  power  of  the  serum,  and  cause 
ancemia. 

Two   questions   in   connection   with    the    subject    of   the 
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pathogenesis  of  this  affection  remain  to  be  discussed,  viz. : — 

1.  Does  the   artificial   production   of  splenomegaly   with 

an;emia  in  the  rabbit,  by  means  of  inoculation  with 
the  colon  bacillus,  simulate  splenic  anaemia  as  we 
find  it  in  man  ? 

2.  Do   the  accepted   facts,  with  reference  to  this  micro- 

organism and  its  relation  to  disease,  render  it 
probable  that  the  B.  coli  can  produce  a  fibrotic 
condition  of  the  spleen  and  subsequent  anaemia, 
with,  in  some  cases,  gross  morbid  changes  in  the 
liver  ? 

To  both  questions,  I  answer  :  Yes.  I  believe  that  the 
production  of  splenic  anaemia  in  the  rabbit,  on  the  lines  of 
my  experiment,  represents  in  an  exaggerated  way,  but  no  less 
truly,  what  takes  place  in  man  over  a  long  period  with  a 
relatively  smaller  dose  of  the  micro-organism,  and  I  believe 
an  exactly  analogous  condition  could  be  produced  in  animals 
by  a  series  of  minute  inoculations  extending  over  a  long 
period. 

With  reference  to  the  colon  bacillus  and  its  relation  to 
disease,  we  know  that  the  bacillus,  which  was  first  described 
by  E.  Scherick,  is  a  normal  inhabitant  of  the  intestinal 
canal  of  man  and  animals,  and  that  it  has  been  isolated  from 
all  parts  of  the  canal,  even  from  the  stomach  ;  it  increases 
in  numbers  from  above  downwards,  and  is  exceedingl}^ 
abundant  in  the  rectum  (Savage).  It  is  to  be  found  here 
normally,  in  company  with  a  number  of  other  micro-organisms 
(about  50  different  species),  both  in  health  and  disease.  In 
the  healthy  individual,  it  causes  no  symptoms  at  all,  and 
is  usually  non-virulent  when  isolated  from  the  stools,  but  it 
may,  and  does,  readily  take  on  virulent  characters. 

Thus,  experimentally,  a  verj' virulent  strain  may  be  obtained 
by  suturing  the  anus  of  a  guinea  pig.  The  animal  dies  of 
intestinal  obstruction,  and  the  cloudy  peritoneal  exudate  gives 
a  pure  culture  of  extremely  virulent  colon  bacillus.  In  man, 
the  same  thing  occurs  under  conditions  associated  with  lowered 
resistance,  diminished  vitality,  and  particularly  with  chronic 
constipation,   the    virulence  of   the  micro-organism   being  in- 
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creased  in  all  these  conditions. 

The  number  of  diseases  for  which  this  bacillus  is  directly 
responsible,  or  with  which  it  is  indirectly  associated,  is  large, 
and  its  responsibility  for  the  production  of  diseased  conditions 
seems  to  be  becoming  more  recognized.  All  observers  are 
agreed  that  the  bacillasmic  conditions  due  to  it  are  not,  as 
a  rule,  serious,  but  may  become  sufficiently  severe  to  point  to  a 
diagnosis  of  typhoid  fever. 

It  has  been  isolated  in  the  blood  in  some  cases  of 
septicaemia,  and  is  the  cause  of  some  cases  of  enteritis, 
infantile  diarrhoea,  and  choleraic  diarrhoea.  It  is  found  in 
peritonitis  following  strangulated  hernia,  or  perforation  of 
the  gut.  From  one  case,  I  obtained  a  pure  culture  in  an 
empyema  following  appendicitis.  It  may  cause  meningitis, 
endocarditis,  pericarditis,  broncho-pneumonia,  and  various  affec- 
tions of  the  biliary  passages,  such  as  suppurative  cholangitis 
In  many  affections  of  the  urinary  passages,  and  in  bacilluria, 
it  is  the  causal  germ,  as  well  as  in  certain  pelvic  affec- 
tions in  women,  such  as  salpingitis,  oopharitis,  and  metritis. 
It  is  probably  a  source  of  anajmia  in  cases  of  chronic  con- 
stipation. It  has  been  isolated  in  the  liver,  where  it  presents 
various  transformations,  appearing  sometimes  as  a  diplococcus 
(Adami).  This  observer  suggests  that  the  liver  has  a  bac- 
tericidal power  on  this  bacillusand,  possibly,  on  others  absorbed 
from  the  intestine.  He  has  found  these  polymorphic  forms 
especially  in  cirrhosis;  and  suggests  that  the  B.  coli  may 
take  part  in  the  causation  of  this  disease  {Coats' s  Manual  of 
Pathology). 

From  what  I  have  said,  it  is  evident  that,  under  suitable 
conditions,  the  colon  bacillus  may  multiply  enormously,  and 
be  converted  into  a  virulent  agent  of  disease,  though  normally 
it  is  innocent  ;  that  it  may  light  up  various  inflammatory 
conditions  in  the  different  organs  of  the  body  ;  that  a  long 
continued  intoxication  by  the  products  of  this  micro-organism 
may  lead  to  a  chronic  fibrotic  condition,  which  probably  takes 
place  in  cirrhosis  hepatis  ;  and  that  it  produces  a  specific 
haemolysis  (colilysin),  which,  as  I  have  demonstrated,  may 
cause  anaemia. 

These  accepted  facts  about  the  colon  bacillus,  especially 
when  taken   in   conjunction  with   the  results  of  inoculation. 
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point  strongly  to  the  conclusion  that  the  colon  bacillus  may 
cause  all  the  features  of  splenic  anaemia,  and  may  be  responsible 
for  the  cirrhosis  of  the  liver,  which  we  find  as  a  terminal  stage 
in  certain  cases. 

MORBID    ANATOMY. 

The  spleen  is  greatly  enlarged,  but  preserves  faithfully  its 
outline.  It  may  weigh  as  much  as  3  lbs.,  but  does  not  attain 
the  extraordinary  size  reached  in  cases  of  spleno-medullary 
leukaemia,  or  in  Gaucher's  disease  (see  below).  Pathologically, 
it  shows  a  general  hyperplastic  fibrosis,  the  sclerosis  extending 
to  the  capsule,  the  reticulum  of  the  pulp,  and  particularly  to 
the  Malpighian  corpuscles.  The  pulp  and  Malpighian  bodies 
are  usually  atrophied,  often  markedly  so,  and  the  fibrous 
Malpighian  corpuscles  show  in  many  cases  hyaline  degenera- 
tion. The  capsule  usually  shows  signs  of  perisplenitis,  and 
adhesions  are  mostly  present,  especially  to  the  diaphragm.  In 
one  case,  which  Mr.  Connell  removed  recently  in  Sheffield,  I 
found  no  adhesions  present,  and  there  was  no  perisplenitis  ; 
the  spleen  weighed  ii^ozs.  The  endothelial  cells  lining  the 
pulp  sinuses  show  various  degrees  of  hyperplasia.  Evidence 
of  increased  haemolysis  (broken  down  corpuscles  and  areas  of 
pigment)  is  not  found. 

The  microscopic  picture  of  the  spleen  in  this  affection 
serves  to  distinguish  it  from  the  spleen  in  various  other  con- 
ditions of  morbid  enlargement.  Thus  in  myeloid  leukaemia, 
in  which  the  spleen  attains  extraordinary  dimensions,  the 
microscopic  picture  is  very  distinctive.  The  organ  in  this 
condition  is  found  to  consist  of  tissue  closely  resembling 
marrow,  masses  of  closely  packed  leucocytes  take  the  place 
of  the  Malpighian  corpuscles,  which  are  hardly  discernible. 
Among  the  cells  are  to  be  found  macrophages,  myelocytes, 
polynuclear  leucocytes,  and  nucleated  red  cells. 

In  pernicious  anasmia,  the  enlargement  is  rarely  consider- 
able ;  there  is  always  evidence  to  be  found  of  increased 
haemolysis.  The  picture  is  one  of  sclerosis  and  of  increase  in 
the  activity  of  the  macrophages. 

In  Gaucher's  disease,  or  primary  endothelioma  of  the 
spleen,  the  characteristic  feature  present  is  nests  or  masses 
of  long  clear  multinuclear  cells,   with   occasional  giant  cells ; 
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sometimes  these  cells  fill  the  entire  organ,  and  cause  nodular 
elevations  of  its  surface  (Stengel).  This  condition,  which  has 
often  been  classified  under  the  heading  of  splenic  anaemia,  for 
it  presents  all  the  clinical  symptoms  of  that  affection,  has 
led  to  much  discussion.  Its  chronicity — one  case  lasted  25 
years  (Osier  and  McCrae)— is  a  stron<^  argument  against  the 
view,  largely  held,  that  it  is  a  true  neoplasm. 

In  Hodgkin's  disease,  the  spleen  is  enlarged  in  about  75 
per  cent,  of  cases  (Osier),  but  the  enlarged  spleen  in  this 
condition  can  readily  be  recognized,  owing  to  the  characteristic 
lymphoid  infiltration. 

Reports  of  autopsies  seem  to  show  that,  even  in  the  earlier 
stages  of  splenic  anaemia,  some  degree  of  cirrhosis  of  the  liver 
is  present,  although  there  may  be  no  macroscopic  evidence 
of  this  morbid  condition.  Thus,  Banti  admits  that  slight  hyper- 
plasia of  the  interlobular  connective  tissue  does  occur.  There 
is  as  v.'ell  fibrosis  of  the  kidneys  and  pancreas  (Ledinghamj, 
and  this  strengthens  the  idea  that  the  disease  is  hcsmic  in 
origin. 

The  condition  of  the  veins  is  of  importance,  owing  to  their 
relation  to  the  haemorrhage  which  occurs  in  this  affection. 
The  splenic  vein  is  often  enlarged  and  tortuous,  because  of  the 
increased  size  of  the  organ  and  its  liability  to  drag  on  its 
pedicle  ;  endarteritis  and  patches  of  calcification  may  be  found 
in  it.  In  some  cases,  the  vessel  is  reduced  to  the  condition 
of  a  fibrous  cord.  In  the  spleen,  which  Mr.  Connell  showed 
me  at  Sheffield,  there  was  no  change  whatever  in  the  splenic 
vein,  although  the  patient  had  suffered  from  repeated  haemor- 
rhages. 

The  vasa  brevia  are  dilated.  The  probable  explanation  of 
this  change  is  "  that  the}'  have  at  certain  times  to  convey  the 
blood  from  the  spleen,  a  reversal  of  the  normal  current  of  the 
blood,  when  from  twisting  of  the  pedicle  of  the  organ  the 
splenic  vein  is  temporarily  occluded  "  (Rolleston,  The  Practi- 
tioner, April,  1914). 

The  veins  at  the  lower  end  of  the  oesophagus  are  frequently 
found  to  be  dilated  and  varicose,  and  ulceration  may  be 
present.  Stenosis  and  calcification  of  the  portal  vein  have 
been  reported  (Ledingham). 

The  lymphatic  glands  are  normal,  but  Dock,  Warthin, 
and  Stengel  found  considerable  enlargement  of  the  h;vmolymph 
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glands  lying  along  the  thoracic  aorta  and  in  the  retroperitoneal 
area.  They  regarded  this  enlargement  as  compensatory 
(Ledingham).  Various  changes  have  been  reported  in  the 
gastro-intestinal  tract,  such  as  generalized  atrophy  of  the 
intestinal  mucosa  and  thickening  of  the  intestinal  wall. 
Hedenius  observed,  in  one  of  his  cases,  great  localized  thicken- 
ing at  the  ileo-cascal  junction  ;  he  found  the  ileo-ciecal  valve 
greatly  narrowed,  and  the  mesentery  much  thickened. 

I  append  a  table  showing  the  weight  of  spleens  in  various 
pathological  conditions,  which  I  saw  at  the  Victoria  University, 
Manchester,  by  the  kind  permission  of  Professor  Boycott. 


Discise. 

Weight  of  Spleen. 

Condition  of  Splenic  Vein. 

>pli'no-med.  leucocytheemia 

Ozs. 
47 

N'o  change  recorded. 

„     leuknemia 

150 

Leucocvthaemia 

70 

Spleno-medullary  Ieucocytha?mia 

lot 

„                „ 

Hodgkin's  disease 

47 
18 
J  8 
'5 

Anaemic  infarct 

Acute  hyperaemic  infarct    - 

23 

Fibroid  enlargement  ? 

1 1 

Secondary  endothelioma    - 

8 

Malaria 

32 

Hypertrophic  cirrhosis   (biliary) 
•f  liver. 

50 

1 

The  following  details  refer  to  three  spleens  excised  in  cases 
of  splenic  anaemia.  Two  of  them  are  in  the  ]Museum  at 
St.  Bartholomew's  Hospital,  and  the  details  were  kindly 
furnished  by  Professor  .A-ndrews,  Curator  of  the  Musuem.  The 
other  is  a  case  of  Mr.  Connell's  : — 

:  Weight.  Condition  of  Splenic  Vein,     j       Condition^of  Splenic 

: :  1  oz.         -        -     Xormal  -        -        -        -        -  I  Normal. 

22\  oz.        -        -  ;  Enlarged,  no  calcification       -  |  Intima  thickened.  ! 

.\r)t  recorded        -  i  „  „  -     Normal  ? 


443  THE  PRACTITIONER. 

CI.INICAI-    PICTURE. 

The  clinical  picture  of  this  disease  is  distinctive  and  may  be 
summed  up  briefly  under  the  heading  of  its  cardinal  features, 
— splenomegaly,  anaemia,  haemorrhages,  and  changes  in  the 
blood.  As  a  rule,  the  case  is  well  developed  before  being  seen 
by  the  physician.  The  first  thing  complained  of  usually  is  a 
tumour  on  the  left  side,  or  the  patient  may  not  even  seek 
advice  until  an  attack  of  hsematemesis  or  epislaxis  comes  on. 
In  the  early  onset,  cases  are  never  seen,  and  if  seen  could  not 
be  recognized,  for  there  is  nothing  distinctive,  the  condition  being 
one  of  simple  splenomegaly,  the  anaemia  developing  subse- 
quently. The  history  and  symptoms  of  two  cases  1  have  had 
under  observation  are  given,  because  they  represent  the  type 
of  the  disease  commonly  met  with. 

Case  I. — A  man,  73  years  of  age,  when  first  seen,  was  complain- 
ing of  extreme  shortness  of  breath  and  extreme  debility,  to  use  his  own 
words,  "everything  was  a  trouble  to  him."  On  examination,  I  found 
that  he  was  markedly  ansemic,  and  showed  signs  of  emaciation.  His 
spleen  was  considerably  enlarged,  and  exten  'ed  j^  inches  below  the 
lower  margin  of  the  ribs,  and  well  beyoi.d  the  median  line  in  front. 
As  he  was  very  thin,  the  enlarged  organ  could  be  felt  distinctly  under 
the  hands  while  examining,  the  notches  on  the  anterior  border  being 
distinctly  noticeable.  He  had  had  no  haemorrhages  (haematemesis  or 
epistaxis),  but  said  that  at  times  his  motion  looked  very  dark-coloured, 
which,  I  have  no  doubt,  meant  that  he  had  "  occult  bleeding "  from  his 
bowels  periodically.  His  blood  was  found,  on  examination,  to  be  deficient 
in  red  blood  corpuscles  and  in  leucocytes,  and  the  colour  index  was  low. 
The  actual  count  was  :  red  cells  3,225,000,  leucocj  tes  6,000.  A  difftrential 
count  was  not  done  in  the  case  of  the  leucocytes.  There  was  a  history 
of  obstinate  constipation,  10  days  often  elapsing  before  tlie  bowels  were 
relieved.  This  patient,  after  being  under  my  care  for  about  two  months, 
eventually  drifted  out  of  my  area,  and  died,  1  believe,  of  some  intercurrent 
afiEection. 

Case  II. — This  case  I  have  under  my  care  at  present.  She  is  64  y«ars 
of  ag«,  and  I  have  attended  her  during  the  last  35  years.  With  that 
unreasoning  prejudice  which  we  find  among  a  certain  class,  she  refuses 
all  idea  of  hospital  treatment,  so  that  she  is  practically  ccnfined  to  the 
house.  She  has  all  the  symptoms  associated  with  chronic  anaemia.  Her 
spleen  is  greatly  enlarged,  reaching  the  middle  line  in  front  and  almost 
2  inches  below  the  costal  bolder.  She  gets  periodic  attacks  of  sharp 
pain  in  the  splenic  region,  associated  with  vomiting  and  difficulty  in 
micturating.  She  has  had  no  haemorrhages.  There  is  a  long  history 
of  constipation,  and  she  has  a  septic  mouth.  The  origin  of  these  ptriodic 
attacks  of  pain  is  interesting.  It  is  probably  due  to  twisting  or  dragging 
of  the  pedicle  by  the  enlarged  spleen ;  tlie  spleen  is  never  tender  on 
being  grasped  between  the  hands,  and  there  has  never  been  any  peri- 
splenitis.   The  vomiting  and  difficulty  in  micturating  is  also  due  probably 
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to  pressure  from  tlie  enlarged  organ.  Her  blood  count  is  remarkable 
for  the  exceedinsjly  low  number  of  whites.  The  actual  count  is  red  cells— 
3,640,000  per  cmm.     White  cells  i.Soo  per  cnim. 

These  two  cases  illustrate  pretty  clearly  the  type  of  the 
disease  usually  met  with  in  practice,  the  only  classical  symptom 
absent  being  h<emorrhage,  but  in  case  I.  there  were  indications 
from  the  hi.^tory  that  "  occult  bleeding  "  had  taken  place  from 
the  bo«-el,  although,  during  the  two  months  of  my  attendance, 
no  dark  motions  were  passed.  Case  No.  III.,  which  I  describe 
iinder  Banti's  disease,  had  frequent  profuse  haemorrhage  from 
the  nose. 

The  spienic  enlargement  in  this  disease  always  precedes  the 
ana^mia,  and  sometimes  it  precedes  it  for  long  periods  (Lyon), 
so  that  a  case  in  its  early  stages  represents  merelj'  a  simple 
splenomegaly.  The  enlarged  spleen  often  attains  considerable 
dimensions,  but  is  rarely  as  large  as  the  spleen  of  myeloid 
leukccmia.  It  varies  in  size  according  to  the  stage  of  the 
disease,  the  more  chronic  the  condition  the  larger  the  spleen. 
Thus  in  Case  III.,  which  was  extremely  progressive  and  rapidlj' 
fatal,  the  spleen  enlarged  progressively  within  a  very  short 
period.  When  first  seen,  it  was  merely  palpable,  1 1  months 
later  it  extended  2i  inches  below  the  umbilicus  and  over  the 
mesial  line  in  front  to  the  extent  of  2  inches.  Its  sharp  edges 
and  notches  could  be  felt  distinctly,  its  general  contour  was 
preser^•ed,  and  it  was  found  to  be  generally  enlarged,  smooth, 
and  even. 

The  enlarged  spleen  is  not  usually  tender  on  pressure,  but  in 
this  case  it  was  decidedly  tender,  and  there  were  recurring 
attacks  of  perisplenitis,  which  were  always  associated  with 
increase  in  the  size  of  the  organ  (see  below).  In  the  other 
two  cases,  the  enlarged  organ  was  firm  and  smooth  to  the  feel, 
and  neither  tenderness  nor  perisplenitis  was  present. 

The  following  table  shows  the  extent  of  splenic  enlargement 
in  my  cases  : — 


Case.  I  Disease.  ]  Middle  Line.  ;  Laterally. 


I 

Splenic  anaemia  - 

1  in.  beyond  - 

- 

2|     in 

11 

».            )» 

Reaches  middle  line 

. 

2  in.be 

111 

Banti's  disease     - 

2  in.  beyond  and  2) 
below  umbilicus. 

in. 

i 

below    costal 
in.  below  costal  border. 
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The  anaemia  is  of  the  secondary  type,  with  a  low  colour 
index,  and  is  rarely  very  intense  ;  it  varies,  however,  in  intensity 
in  the  same  patient  at  different  times.  Some  writers  think 
that  too  much  stress  has  been  laid  on  the  anasmia,  and  regard 
the  term  splenic  anaemia  as  a  misnomer,  or  at  any  rate  as 
being  misleadin?.  In  the  earlier  steps  of  the  disease,  no 
anaemia,  or  at  least  nothing  more  than  slight  reduction  of  the 
haemoglobin  is  present.  At  what  stage  in  the  disease  anaemia 
first  begins  to  make  its  appearance,  we  do  not  know  ;  what 
■we  do  know  is  that  sooner  or  later  anaemia  does  appear, 
aggravated  in  most  cases  from  time  to  time  by  periodic 
haemorrhages  from  the  gastro-intestinal  tract  or  from  the  nose. 

In  many  cases,  the  most  careful  observation  by  competent 
clinicians  has  failed  to  detect  any  bleeding  at  all,  and  in 
these  cases  the  anaemia  must  obviously  be  due  to  a  toxic 
factor,  a  specific  hasmolysin  (colilysis)  manufactured  by  the 
colon  bacillus,  and  possibly  ha3molysins  manufactured  by 
other  bacilli.  To  this  I  have  referred  above.  After  haemor- 
rhage, often  very  severe,  we  find  that  sooner  cr  later  there 
is  a  restoration  to  the  normal  condition  before  haemorrhage. 
How  this  is  brought  about  we  cannot  definitely  say.  It  may 
be  that  the  enlarged  hacmo-lymph  glands  are  responsible,  or 
that  the  treatment  which  a  patient  undergoes  after  such  a 
haemorrhage  (e.g.,  rest  in  bed,  internal  medication,  intestinal 
antiseptics,  etc.)  tends  to  improve  his  vitality,  and  increase 
his  resistance,  so  that  the  possibility  of  further  elaboration 
of  toxins  in  the  intestinal  tract  is  diminished,  with  a  con- 
sequent return  to  normal  of  the  blood  condition. 

The  most  usual  form  of  hasmorrhage  in  splenic  anaemia 
seems  to  be  haematemesis,  and  it  is  characterized  by  periodic 
recurrence  extending  as  a  rule  over  a  long  period  of  years. 
In  some  cases,  it  is  very  severe  ;  a  pint  or  more  may  be  lost 
at  once.  Its  importance  lies  in  the  fact  that  it  is  the  deter- 
mining factor  in  deciding  whether  splenectomy  is  desirable 
or  not.  In  a  recent  case,  at  Sheffield,  in  which  Mr.  Connell 
removed  the  enlarged  spleen,  the  patient  had  been  brought 
into  hospital  three  times  within  i8  months  with  severe 
haematemesis.  In  some  cases,  on  the  other  hand,  there  has 
been  no  evidence  of  gastro-intestinal  haemorrhage,  as  in  the 
case  which  I  have  under  my  care  now.     It  is  probable,  how- 


PRIMARY  SPLENOMEGALY.  451 

ever,  that  in  a  large  percentage  of  such  cases  haemorrhage 
occurs  periodically  per  rectum,  which  escapes  the  notice  of 
the  patient ;  this  occult  bleeding  seemed  to  be  present  in  one 
of  ray  cases. 

The  haemateraesis  owes  its  origin  to  one  of  the  follow- 
ing causes  : 

1.  Congestion  of  the  gastric  mucosa. 

2.  Erosions  and  necrosis  of   the  gastric    mucosa,  due   to 

bacterial  inlluence. 

3.  Ulceration  and  rupture  of  dilated    veins  at   the  lower 

end  of  oesophagus. 

The  congestion  of  the  gastric  mucosa  and  the  piles  at 
the  lower  end  of  the  oesophagus  are  brought  about  by  the 
mechanical  effects  of  the  enlarged  spleen,  which  cause 
occasional  torsion  of  the  splenic  vein,  a  leversal  of  the 
current  of  blood  into  the  vasa  brevia,  and  consequent 
engorgement  of  the  gastric  mucosa.  This  mechanical  theory, 
advocated  by  Rolleston  (The  Practitioner,  April,  1904),  is 
clearly  inadequate  as  an  explanation  of  haematemesis  in  all 
cases. 

1.  If  the  hiematemesis  in  this  affection  is  due  to  torsion 
of  the  veins,  we  should  expect  to  get  hasmorrhages  in  other 
forms  of  splenic  enlargement  which  would  equally  cause 
torsion  of  the  veins. 

2.  In  many  cases,  in  which  severe  haematemesis  has 
occurred,  no  changes  are  noticeable  in  the  splenic  vein  after 
removing  the  organ  or  post  mortem.  As  I  mentioned,  there 
were  no  changes  in  the  vein  in  the  case  which  Air.  Connell 
was  good  enough  to  show  me  recently  in  Sheffield,  although 
there  had  been  recurrent  attacks  of  severe  haematemesis. 
In  such  cases,  erosions  of  the  gastric  mucosa  due  to  the 
action  of  bacilli  are  probably  responsible,  forming  it  may 
be  a  large  percentage  of  all  cases. 

In  the  later  stages,  other  forms  of  haemorrhage  may 
occur.  Thus,  in  case  III.,  there  were  repeated  attacks  of 
severe  epistaxis,  occurring  about  three  and  four  times  daily. 
Other  rare  forms  are  oozing  from  the  gums ;  retinal  hjemor- 
rhage,  and  haematuria.     Petechiae  sometimes  occur. 

The   blood-picture   in   splenic   auceiria   has   no   distinctive 
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feature,  and  is  not  pathognomonic.     Its  main  features  are  as 
follows  : — 

1.  Reduction  of  red  cells. 

2.  A  more  than  proportionate  reduction  of  haemoglobin. 

3.  Leucopenia. 

4.  A  relative  lymphocytosis. 

The  following  table  shows  the  blood  picture  in  my  three 
cases. 


Case. 

Disease. 

Per  cram. 
Red  Cells. 

Per  c.mm. 
White  Cells. 

Haemoglobin. 

I. 

II. 
III. 

Splenic  anaemia 
Splenic  anoemia 
Banti's  disease 

3,325,000 
3,640,000 
3,600,000 

6,000 

1,800 

Kecord  lost 

45  per  cent. 
47  per  cent. 
55  per  cent. 

The  reduction  of  red  cells,  as  a  rule,  is  not  extreme,  and 
counts  between  three  and  four  millions  per  c.mm.  are  most 
commonly  recorded.  In  Osier's  series  of  cases  the  red  cells 
averaged  3,425,000,  with  extremes  of  2,187,000  and  5,200,000 
per  c.mm.,  the  hccmoglobin  in  the  same  series  averaged 
47  per  cent,  with  extremes  of  25  per  cent,  and  75  per  cent. 
Various  writers  have  reported  that  they  have  discovered 
normoblasts  and  poikilocytes  present  in  advanced  cases;  in 
none  of  my  cases  were  these  abnormal  blood  constituents 
present. 

The  leucocytes  are  also  reduced — the  average  in  Osier's 
cases  was  3,850  per  c.mm.  One  of  my  cases  was  remarkable 
for  the  extremely  low  number  of  leucocytes,  the  actual 
number  present  being  1,800  per  c.mm.  In  some  cases  the 
leucopenia  may  become  as  pronounced  as  in  Kala-azar,  in 
which  a  count  of  1,000  per  c.mm.  is  common.  Leucocytosis 
has  been  reported  in  very  rare  cases ;  its  presence  points 
to  a  faulty  diagnosis,  unless  it  occurs  — 

1.  Owing  to  the  onset  of  some  intercurrent  afifection. 

2.  After  a  profuse  haemorrhage. 

What  the  leucopenia  is  due  to,  we  cannot  definitely  say. 
The  encroachment  on  the  lymphoid  elements  of  the  spleen 
by  fibrous  tissue,  and  consequent  diminution  of  its  function 
as  a  lymphoid  organ,  may  be  accountable  to  some  extent.  The 
more  probable  explanation,  however,  is  that   leucolysins  are 
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formed  in  the  general  infective  process,  which  takes  place  in 
this  disease,  and  that  these  leucolysins  dissolve  and  disintegrate 
the  white  cells. 

There  are  usually  other  minor  symptoms  present,  which, 
as  a  rule,  are  not  serious.  Thus,  we  get  all  the  symptoms 
associated  with  anaemia — shortness  of  breath,  tired  feelings, 
extreme  debility,  irregularity  or  cessation  of  the  menses  in 
women,  palpitation,  and  various  haemic  bruits,  which  are 
sometimes  well  marked.  There  is  often  a  sense  of  dragging 
complained  of  on  the  left  side,  due  to  the  enlarged  organ 
dragging  on  its  pedicle  and  peritoneal  attachments.  Tenderness 
and  perisplenitis  are  rare.  Concomitant  with  this  dragging 
sensation,  vomiting  and  gastro-intestinal  symptoms  are 
sometimes  present,  as  in  one  of  my  cases. 

When  we  remember  the  intimate  relationship  existing 
between  the  spleen  and  the  stomach,  we  might  have  expected 
indigestion  to  occur  in  a  larger  percentage  of  cases  than  it  does, 
owing  to  the  pressure  of  the  enlarged  organ.  Constipation 
and  loss  of  appetite  are  often  present,  and  vomiting  occurs  as 
well.  According  to  Banti,  diarrhoea  marks  the  transition  from 
splenic  anaemia  to  Banti's  disease.  It  occurred  in  the  later 
stages  of  my  one  case  of  Banti's  disease,  and  the  motions  were 
loaded  with  the  colon  bacillus.  Jaundice  is  sometimes  present, 
and  is  probably  always  to  be  found  in  the  stage  with  cirrhosis. 
It  was  present  in  my  case  of  Banti's  disease,  the  sclerotics 
showing  icteric  staining.  Pigmentation  of  the  skin  is  found 
in  some  cases ;  in  my  cases,  it  was  only  present  in  that  just 
referred  to.  It  may  be  diffuse  or  localized  ;  it  was  present  in 
my  case  under  the  ej'es  and  breasts,  and  over  the  lower  part 
of  the  abdomen.     It  may  be  caused  by — 

a.  Irritation  of  the  abdominal  sympathetic,  due  to  tugging 

and  dragging  of  the  enlarged  spleen. 

b.  Pressure  on  the  suprarenal  capsule. 

c.  Internal  administration  of  arsenic — a  drug  commonly 

used  in  this  affection. 
In  advanced  cases,  owing  to  dilatation  of  the  heart,  oedema  of 
the  feet  is  often  found. 

DIAGNOSIS. 

The  points  mentioned  above  make  the  diagnosis  of  this 
disease  certain.     On  the  other  hand,  sevei^l  morbid  conditions 


454  THE  PRACTITIONER. 

present  a  group  of  symptoms  closely  simulating  those 
of  splenic  anaemia.  It  has  to  be  distinguished  from  the 
following  : — 

1.  Tropical  splenomegaly  or  kala-azar. 

2.  Myeloid  leukaemia. 

3.  Gaucher's  disease. 

4.  Syphilitic  splenomegaly. 

5.  Splenomegaly  associated  with  acholuric  jaundice. 

6.  Thrombosis  or  occlusion  of  the  splenic  vein. 

7.  Pernicious  anaemia. 

8.  Gastric  ulcer. 

9.  HEcmochromatosis. 

Kala-azar,  a  disease  0/  the  tropics,  is  so  rarely  met  with  in 
this  country  that  it  may  be  dismissed  with  a  word.  It 
resembles  splenic  anaemia  in  presence  of  enlarged  spleen, 
anaemia,  leucopenia  and  hccmorrhages,  but  is  distinguished  by 
the  history,  irregular  fever,  and  the  blood  examination  which 
reveals  Leishmann  and  Donovan  bodies. 

It  is  of  extreme  importance  to  distinguish  this  disease  from 
myeloid  leukaemia,  for  removal  of  the  spleen  in  conditions 
associated  with  leucocytosis  seems  to  be  invariably  fatal 
(Bland-Sutton,  Address  on  Surgery,  Meeting  of  B.M.A. 
1 9 14).  A  blood  count  will  readily  distinguish  this  affection, 
but  sometimes  the  characteristic  blood  changes  are  temporarily 
absent  ("  aleuktemic  phase  "),  making  it  extremely  difficult  to 
distinguish  the  two  affections.  If  there  is  any  doubt,  the  case 
should  be  kept  under  observation,  and  numerous  blood  counts 
made  until  a  definite  diagnosis  can  be  arrived  at. 

The  extraordinar)'  chronicity  of  Gaucher's  disease  together 
with  its  clinical  manifestation,  viz.,  anaemia,  enlarged  spleen, 
and  leucopenia,  have  caused  this  disease  to  be  mistaken  for 
splenic  anaemia.     The  distinctive  features  are  as  follows  : — 

1.  Familial  occurrence. 

2.  Incidence  in  children. 

3.  Characteristic  yellowish  pigmeniation. 

It  is  now  generally  held  that  it  is  a  type  of  new  growth — 
an  endothelioma. 

Syphilitic  enlargement  of  the  spleen,  owing  to  the  presence 
of  a  gumma  or  lardaceous  disease,  when  accompanied  by 
secondary  an<emia  renders  the  differential  diagnosis  extremely 
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difficult,  lor  the  symptoms  closely  simulate  those  of  splenic 
an;emia.    The  diagnosis  rests  on — 
(a)  The  history. 
(6)  Wassermann  reaction. 
(c)  Antisyphilitic  treatment. 

The  discovery  in  1907  by  Chaulford  of  the  increased  fra- 
gility of  the  red  blood  corpuscles  in  chronic  splenomegalic 
haemolytic  jaundice  has  separated  this  affection  from  splenic 
anaemia  with  which  it  was  confused  in  the  past.  It  resembles 
splenic  anaemia  in  the  presence  of  enlarged  spleen,  and  anaemia 
in  the  acquired  form.     It  differs  from  it  in — 

(a)  Presence  of  prolonged  intractable  jaundice  ; 
(6)  Increased  fragility  of  the  red  cells  from  some  unknown 
cause. 

Thrombosis  or  occlusion  of  the  splenic  vein  may  set  up  a 
sequence  of  symptoms  which  form  an  exact  imitation  of 
splenic  anasmia,  viz.,  enlarged  spleen,  anajmia,  leucopenia, 
recurring  gastric  haemorrhages.  It  is  impossible,  except  in  a 
case  presenting  a  history  of  injury  followed  by  the  symptoms 
mentioned,  to  distinguish  this  condition  from  splenic  anaemia, 
and  post-mortem  it  would  be  impossible  to  determine  whether 
the  thrombosed  splenic  vein  was  the  cause  of  the  splenic 
enlargement  and  subsequent  blood  changes,  or  whether  the 
thrombosis  was  caused  by  diseased  condition  of  the  lining 
membrane  of  the  vein,  set  up  by  toxins  manufactured  in  the 
infective  process  of  splenic  anaemia. 

The  blood  picture  of  pernicious  anaemia  is  distinctive,  and 
serves  to  distinguish  it  from  splenic  anaemia.  There  is  a  higher 
colour-index,  and  nucleated  red  cells  and  megaloblasts  are 
found  present.  This,  with  a  much  smaller  spleen,  as  a 
rule,  than  in  splenic  anaemia,  makes  the  diagnosis  conclusive. 
In  a  case  of  exceptional  splenic  enlargement,  the  blood 
picture  alone  serves  to  distinguish  it.  Repeated  vomiting 
of  blood  may  suggest  that  the  case  may  be  one  of  chronic 
gastric  ulcer— especially  if  the  splenic  enlargement  is  not 
pronounced.  The  presence  of  splenic  enlargement,  however, 
should  suggest  the  true  condition. 

Hasmochromatosis  presents  a  group  of  symptoms,  viz., 
pigmentation,  enlarged  spleen,  and  enlarged  liver,  which  show 
a  close  resemblance  to  splenic  anaemia.     It   is  distinguished, 
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however,  by  the  fact  that  anaemia,  if  present,  is  usually  slight, 
and  that  diabetes  is  a  distinguishing  feature  in  the  later 
stages. 

Ill  the  latter  phases  of  splenic  ansemia  with  ascites,  the 
resemblance  to  cirrhosis  of  the  liver  (a)  syphilitic,  (6)  alcoholic, 
is  marked.    This  I  shall  refer  to  under  Banti's  disease. 

TREATMENT. 

No  writer,  so  far  as  I  know,  has  mentioned  prophylactic 
measures,  yet  surely  if  this  is  an  infective  disease,  as  practi- 
cally all  writers  are  agreed,  prophylactic  measures  are  oi 
extreme  importance.  The  question  whether  this  is  a  disease 
of  the  poor,  as  I  believe,  is  of  interest  in  this  connection. 
Rolleston,  who  was  good  enough  to  let  me  have  his  views 
on  this  question,  says,  "  Most  of  the  cases  I  have  seen  have 
been  in  hospital  patients,  but  I  have  seen  it  in  the  well-to-do, 
and  considering  the  vast  number  of  poor  as  compared  with 
rich,  I  do  not  think  that  I  should  say  that  it  was  a  disease 
of  the  poor."  Osier's  opinion  agrees  with  this.  He  informs 
me  that  he  has  seen  as  many  cases  in  general  practice  as  in 
hospital.  On  the  other  hand,  most  of  the  recorded  cases 
have  been  hospital  cases.  And  of  my  three  cases  one  was  a 
factory  worker  ;  another  a  collier's  wife,  while  the  third  was  a 
general  labourer.  Of  six  deaths  from  Banti's  disease  in  1913. 
three  occurred  in  institutions,  and  details  of  the  other  three 
are  not  given. 

It  would  necessitate  the  collection  of  a  considerable  body  of 
confirmatory  statistic?,  before  one  would  be  justified  in  stating 
that  splenic  anasmia  is  a  disease  of  the  poor.  But  the  facts  I 
have  mentioned  certainly  point  in  that  direction,  and  it  is 
what  we  should  expect,  fur  septic  teeth  and  lack  of  proper 
attention  to  the  bowels  are  so  much  more  common  amongst 
the  poor  and  workmg  classes  than  amongst  the  more  well- 
to  do. 

The  prophylactic  measures  then  are  :  careful  attention  to 
the  teeth  so  as  to  prevent  caries,  and  the  inculcation  of  the 
habit  of  daily  evacuation  of  the  bowels  so  as  to  prevent  the 
onset  of  constipation  with  its  many  associated  evils.  We  may 
surely  hope  that,  in  these  days  of  preventive  medicine,  when 
the  general  public  are  being  educated  in  the  principles  of 
hygiene,  when  they  are  being  taught  the   elementary  factors 
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that  underlie  sound  health,  this  rare  affection  may  become 
rarer  still,  and  eventually  remain  a  pathological  curiosity  of 
the  past. 

The  routine  treatment  of  a  case  of  splenic  anaemia  resolves 
itself  into  four  heads:  — 

a.  Hygienic. 

b.  Medicinal. 

c.  X-ray  treatment. 

d.  Excision  of  the  spleen. 

It  is  of  primary  importance  that  a  person  suffering  from 
splenic  anasmia  should  have  the  best  hygienic  treatment 
possible,  which  comprises  rest,  plenty  of  fresh  air  and  sun- 
shine, and  good  nutritious  food.  This  often  leads  to  con- 
siderable improvement  in  the  general  condition,  and  by 
increasing  more  effectively  the  natural  resisting  powers  of 
the  patient  may,  for  a  time  at  least,  lead  to  a  general 
improvement  of  all  the  symptoms.  For  patients  with  splenic 
discomfort,  wearing  a  suitable  belt  affords  considerable  relief. 

The  drugs  commonly  used  in  this  affection  are  those 
recommended  in  other  forms  of  anaemia,  especially  iron  and 
arsenic.  Of  the  iron  preparations,  I  have  found  the  ammon- 
iated  citrate  the  most  effective  and  most  easily  tolerated 
over  long  periods.  With  this  I  give  salol  internally,  as  an 
intestinal  antiseptic,  and  a  mouth  wash  consisting  of  carbolic 
acid  and  boracic  acid. 

Barr,  writing  in  the  Lancet,  August  23,  1902,  recommends 
perchloride  of  iron  and  chloride  of  calcium  as  valuable 
hajmatinics.  As  general  tonics,  he  has  found  strychnine,  digi- 
talis, quinine,  and  caffeine  useful.  He  recommends  as  well 
that  the  intestinal  tract  should  be  kept  as  antiseptic  as 
possible,  and  to  that  end  advocates  the  use  of  salol,  benzo- 
naphthol,  and  an  occasional  saline  purge.  As  routine  treat- 
ment, he  uses  a  mouth  wash  of  carbolic  acid  and  fornialdeh}'de. 
Intravenous  injections  of  salvarsan  have  been  tried  recently, 
apparently  with  good  results.  A  more  hopeful  Ime  of  treat- 
ment, perhaps,  would  be  injections  of  anticolic  serum. 

Treatment  by  exposing  the  splenic  area  to  X-rays  is  attended 
with  diminution  in  the  size  of  the  enlarged  spleen  and  im- 
provement of  the  general  condition.  The  effects  of  this 
treatment,  however,   seem   to  be   temporary,  so   that   it   can 
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only  be  looked  upon  as  palliative  treatment.  One  of  my 
cases  (Case  iii.)  was  subjected  to  this  treatment,  and  con- 
siderable improvement  followed,  but  as  the  effects  were  not 
permanent,  it  cannot  be  regarded  in  any  respect  as  curative. 
Some  writers  recommend  this  treatment  before  operation, 
because  it  causes  considerable  diminution  of  the  spleen,  and 
lessens  the  risk  of  operation. 

Excision  of  the  spleen  seems  lo  be  the  only  curative 
measure  in  this  disease.  It  is  indicated  in  all  cases  attended 
with  profuse,  recurrent,  gastric  haemorrhage.  Its  risks  are  shock 
and  fatal  haemorrhage.  The  steadily  growing  mass  of  statistics 
seem  to  prove  conclusively  that  not  only  is  the  operation 
successful  in  a  large  percentage  of  cases,  but  that  it  is  per- 
manently curative.  In  the  Annals  of  Surgery,'K.Xl\.,  1901, 
19  cases  of  splenectomy  are  reported,  the  results  of  operation 
were  as  follows  : — 14  recoveries,  4  deaths,  i  not  reported. 
In  the  B.M.J.  1906,  p.  1273,  Armstrong  collected  together 
32  cases  operated  on  with  22  recoveries  and  9  deaths,  a 
mortality  of  31  per  cent.,  while  i  case  was  unrelieved. 

How  removal  of  the  spleen  brings  about  permanent  im- 
provement in  the  general  condition  is  variously  e.xplained. 
Those  who  take  the  spleen  to  be  the  important  factor  in 
the  causation  of  the  disease,  consider  the  operation  curative 
because  the  centre  of  elaboration  of  toxins  is  removed.  Others 
point  out  that  considerable  improvement  results  from  excision 
of  the  spleen  in  other  conditions  associated  with  anaemia 
(e.g.,  malaria),  and  consider  that  the  improvement  in  general 
condition  results  from  the  removal  of  a  mechanically  trouble- 
some, diseased  organ,  as  well  as  from  the  collateral  circula- 
tion thereby  artificially  produced.  The  general  effects  of 
treatment,  both  before  and  subsequent  to  operation,  must  not 
be  lost  sight  of— the  general  routine  of  nutritious  food,  tonic 
medication,  and  intestinal  antiseptics  must  have  the  effect  of 
improving  the  tone  of  the  individual,  increasing  his  resisting 
powers,  and  diminishing  the  probability  of  further  intoxica- 
tion from  the  intestinal  tract. 

BANTI'S   DISEASE. 

This  disease,  which  was  described,  in  1894,  ^Y  tTofessor 
Banti,   of   Florence,   represents   a   terminal   stage   of   splenic 
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anremia.     It  presents  all  the  clinical  features  of  that  disease, 
and  in  addition  : — 

1.  Ascites. 

2.  Cirrhosis  of  the  liver  with  diminution  of  its  size. 

3.  Gastro-intestinal  symptoms,  e.<^.,  diarrhoea. 

4.  Muscular  wasting. 

5.  Epislaxis  and  other  forms  of  haemorrhage. 

Banti  in  his  description  of  the  disease  describes  three 
stages  : — 

(rt)  The  preascitic  stage,  in  which  splenic  enlargement  is 
present,  with  or  without  anaemia. 

(6)  The  transitional  stage,  of  which  the  most  prominent 
symptom,  as  mentioned  before,  is  diarrhoea.  Anae- 
mia and  blood  changes  are  present,  the  liver  shows 
some  enlargement,  and  jaundice  may  be  present. 

(c)  The  ascitic  stage  or  Banti's  disease  proper. 

This  division  seems  very  arbitrary,  and  the  dividing  line 
seems  too  undefined,  especially  between  stages  i  and  2,  for 
these  stages  run  into  one  another. 

rXTHOOENESlS. 

What  was  said  in  connection  with  the  pathogenesis  of 
splenic  anaemia  holds  good  here.  It  has  been  thought  that 
the  cirrhosis  of  the  liver  is  splenic  in  origin  ;  the  sequence 
of  events  suggested  is  that  toxins  from  the  blood  produce 
fibrotic  changes  in  the  spleen,  which  set  up  endophlebitis  of 
the  splenic  and  portal  veins,  leading  subsequently  to  cirrhosis 
of  the  liver. 

The  similarity  between  the  clinical  manifestations  of  cirr- 
hosis hepatis  and  Banti's  disease,  together  with  the  fact  that 
in  cirrhosis  enlargement  of  the  spleen  is  present  in  50  to 
80  per  cent,  of  cases  (Klopstock),  suggests  that  both  affections 
have  a  common  baciilsemic  origin.  The  discovery  by  Adami 
of  polymorphic  forms  of  B.  coli  in  cases  of  cirrhotic  liver, 
to  which  I  have  already  referred,  strengthens  the  suspicion, 
and  renders  it  probable  that  the  colon  bacillus  is  the  causal 
micro-organism  in  both  affections.  The  view  generally  held 
now   is   that  poisons   manufactured  in  the  spleen  are  respon- 
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sible  for  the  secondary  changes  in  the  liver,  but  the  objections 
to  this  theory,  already  mentioned  in  the  case  of  splenic 
anaemia,  hold  good  here.  The  ascites  is  due  to  cirrhosis  of 
the  liver,  and  probably  to  some  extent  to  peritoneal  irritation 
in  some  cases. 

MORBID    ANATOMY. 

The  morbid  changes  present  in  the  organs  in  splenic 
anjemia  are  found  in  Banti's  disease  as  well,  with  the  addition 
of  cirrhosis  (multilobular)  of  the  liver. 

CLINICAL    MANIFESTATIONS. 

All  the  clinical  features  of  splenic  anaemia  are  present,  as 
well  as  those  just  mentioned. 

Ascites. — If  a  case  is  tapped,  this  increases  progressively 
in  amount.  Thus,  from  my  patient,  who  was  tapped  eight 
times,  9  quarts  were  drawn  off  on  the  first  occasion  and  25 
on  the  last.  The  fluid  occurs  in  association  with  atrophic 
cirrhosis  of  the  liver.  As  the  fluid  increases  in  amount,  it  is 
sometimes  attended  with  symptoms  which  distress  the  patient 
— vomiting,  palpitation,  extreme  difficulty  in  breathing,  and 
the  usual  feeling  of  weight  and  discomfort  associated  with 
any  large  collection  of  fluid  in  the  peritoneal  cavity. 

The  cirrhosis  of  the  liver  is  multilobular ;  at  first,  the 
liver  is  enlarged,  but  later  it  becomes  shrunken  and  atrophic. 

The  gastro-intestinal  symptoms  largely  depend  on  the 
amount  of  fluid  ;  they  are,  vomiting,  diminution  or  complete 
loss  of  appetite,  and  diarrhoea.  In  my  patient,  vomiting  was 
marked ;  there  was  absolute  loss  of  appetite,  and  diarrhoea 
was  present. 

Muscular  wasting  is  very  marked  in  this  affection,  and 
was  presented  by  my  patient,  in  whom  it  was  particularly 
noticeable  in  the  muscles  of  the  thigh.  The  pectoral  and 
scapular  muscles,  the  deltoids,  and  the  muscles  of  the  arm 
and  forearm,  showed  considerable  wasting  as  well.  This 
wasting  has  been  attributed  to  vaso-motor  paresis  of  the 
splanchnic  area,  leading  to  retention  of  blood  in  the  portal 
area,  with  a  resultant  fall  in  general  blood-pressure,  and 
diminished  supply  to  the  rest  of  the  body.  More  probably, 
it  is  due  to  toxins  acting  on  the  central  nen'ous  system. 

Epistaxis  was  a  marked  feature  with  my  patient  and  was 
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the  only  form  of  bleeding  present.  It  occurred  as  often  as 
three  or  four  times  a  day.  Various  other  forms  of  haemorrhage 
have  been  reported,  such  as  bleeding  per  rectum  owing  to 
the  presence  of  piles,  haematuria,  and  hasmatemesis. 

In  the  closing  stage,  a  rise  of  temperature  is  by  no  means 
uncommon.  The  temperature  of  my  patient  rose  at  the  end  to 
103°.  This  was  associated  with  profuse  diarrhoea,  the  motions 
being  loaded  with  B.  coli,  and  difficulty  in  micturition — 
features  pointing  to  a  general  invasion  by  the  organism. 

PROGNOSIS. 

The  prognosis  is  bad,  a  fatal  result,  as  a  rule,  superven- 
ing in  a  few  months  to  a  year  ;  in  the  case  here  reported, 
death  took  place  in   1 1  months. 

DIAGNOSIS. 

Several  affections  present  a  group  of  symptoms  exactly 
resembling  Banti's  disease.     They  are  : — 

1.  Cirrhosis  of  the  liver. 

2.  Syphilis  of  the  liver   and  spleen. 

3.  Thrombosis  of  splenic  and  portal  veins. 

The  similarity  of  cirrhosis  to  this  affection  has  already 
been  commented  on,  for  there  are  presented  atrophic  liver, 
wasting,  epistaxis,  gastro-intestinal  hasmorrhage,  anasmia,  and 
in  many  instances  an  enlarged  spleen.  The  history  of  the 
case  is  the  only  means  of  distinguishing  the  two  affections- 
Syphilis  of  the  liver  and  spleen  presents  symptoms  which 
form  an  exact  counterpart  of  Banti's  disease.  Diagnosis 
depends  on 

1.  History. 

2.  Wassermann  reaction. 

3.  Antisyphilitic   treatment. 

In  thrombosis  of  the  splenic  and  portal  veins  the 
picture  is  identical  with  that  of  Banti's  disease,  and  may  be 
impossible  to  distinguish  from  it.     (See  splenic  anaemia.) 

TREATMENT. 

The  treatment  of  a  case  of  Banti's  disease  is  the  same 
as  that  of  a  case  of  splenic  anasmia.  Tapping  has  been  tried 
without  success  in   a   number   of  cases.     I    tried   it   in   my 
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patient,  tapping  in  all  eight  times,  but  it  did  not  check  in 
any  way  the  reaccumulation  of  fluid.  This  is  the  experi- 
ence of  all  who  have  resorted  to  this  kind  of  treatment 
(Med.  Ami.  1904;  Lancet,  August  23,  1902)  Splenectomy 
seems  to  be  the  only  treatment  which  holds  out  any 
hope  of  a  permanent  cure ;  it  is  a  more  serious  measure 
than  in  splenic  anaemia,  and  is  attended  with  a  higher 
mortality  (50  per  cent.  Banti,  56 "25  per  cent.  Rodman  and 
Willard  {Ann.  Surg.  1913)).  Epiplopexy  seems  to  be  useful  in 
some  cases. 

I  append  the  historj'  of  my  case  of  Banli's  disease  ;  it 
presented  the  following  peculiar  features  :  — 

1.  Perisplenitis. 

2.  Paroxysmal     enlargement    of   the    spleen    during    the 

attacks  of  perisplenitis. 

3.  Marked  wasting,  especially  of  the  extremities. 

4.  Tenderness  of  the  spleen  on  pressure. 

In  April,  1910,  I  first  saw  the  patient  (H.  W.),  who  was  an  unmarried 
factory  girl  aged  ig  years.  She  complained  of  severe  epistaxis  and  general 
debility.  On  examination,  I  found  her  markedly  anaimic — the  splenic 
araa  showed  increase  of  dullness  on  percussion,  and  the  spleen  was  palpable. 
The  lower  sharp  border  of  the  liver  could  be  felt.  Over  the  praecordial 
area  a  functional  murmur  could  be  heard,  but  there  was  no  organic  murmur ; 
there  was  sliglit  ascites.  She  was  immediately  put  on  iron  and  arsenic. 
.\s  she  showed  no  signs  of  improvement,  she  was  removed  to  the  Royal 
Infirmary,  Manchester,  where  the  diagnosis  of  Banti's  disease  was  con- 
firmed. Here  she  was  subjected  to  Xray  treatment  twice  weekly  for 
about  six  weeks.  This  treatment  caused  considerable  improvement,  and 
she  was  sent  home.  She  soon  became  rapidly  worse  —the  ascites  became 
more  evident,  and  the  spleen  became  progressively  more  enlarged,  vomit- 
ing and  epistaxis,  too,  became  very  distressing.  About  this  time  she 
began  to  have  paroxysmal  attacks  of  perisplenitis,  attended  by  a  peculiar 
feature,  viz ,  marked  increase  in  the  enlargement  of  the  spleen  during 
the  attack,  followed  by  considerable  diminution  of  its  volume  on  subsi- 
dence of  the  attack ;  the  spleen,  too,  was  distinctly  tender.  Diarrhoea  was 
a  troublesome  feature,  and  she  showed  considerable  muscular  wasting. 
The  fluid  increased  so  much  in  amount  that  paracentesis  had  to  be 
done,  and  it  accumulated  with  such  rapidity  that  tliis  proceeding  had 
to  be  resorted  tn  about  every  four  weeks.  Nine  quarts  were  removed  on 
the  first  occasion,  ;o  on  the  sixth,  22  on  the  seventh,  and  25  on  the  eighth, 
which  was  the  last  occasion  on  which  paracentesis  was  done.  The  patient 
died  of  progressive  asthenia,  ii  months  from  the  date  on  which  I  first  saw 
her.     Owing  to  family  objections,  a  post-mortem  was  not  made. 
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TOXIXS  AND   MASTER-TOXINS.    A  STUDY   IX 
TUBERCULOSIS. 

Bv  A.  WHITE  ROBEKTSON,  L.R.C.P.  &  S. 

The  studv  of  tuberculosis  is  the  study  of  the  blood,  since 
the  study  of  the  blood  is  the  study  of  toxaemia.  During 
the  past  ten  years,  in  general  and  consulting  practice,  it  has 
been  my  custom  to  study  the  blood  changes  in  the  course 
of  disease,  alike  in  a  tropical  climate  and  in  England. 

The  routine  for  the  most  part  has  included  the  following 
estimations  : — 

Total  red  cells. — Haemoglobin  percentage.  Colour  index. 
Variations  in  size,  contour,  and  behaviour  of  red 
cells.  Regenerative  and  degenerative  changes. 
Total  white  cells.  —  Difi'erential  leucocyte  count. 
Arneth's  estimation  of  the  total  number  of  nuclei 
in  a  hundred  polymorphonuclears. 

At  first,  my  study  was  confined  to  the  conditions  of 
normal  blood  in  children  and  adults,  in  eastern  and  western 
races,  and  to  the  physiological  changes  associated  with  food, 
pregnancy,  exerc'se,  and  altitude.  The  first  serious  researches 
in  disease  were  undertaken  in  connection  with  malaria  and 
fevers  returned  in  error  as  malaria.  These  led  to  an 
elaborate  classification  of  the  blood-picture  in  the  various 
toxin-groups  encountered,  so  that,  in  course  of  time,  a  certain 
facility  was  acquired  in  diagnosis  by  simple  hasmatological 
methods  only.  In  this  way,  it  became  easy  to  separate  in- 
fluenza from  typhoid,  septic  from  non-septic  fevers,  tuber- 
culosis from  other  infections,  and  to  identify  many  specific 
fevers  from  one  another.  So  long  as  one  had  to  deal  with 
one  definite  infection  only,  it  was  generally  a  simple 
enougli  matter  latterly  to  make  the  diagnosis  from  the  blood- 
picture. 

It  has  been,  however,  primarily  to  my  investigations  in 
tuberculosis   that   I  have  been   indebted  for  a  wider  view  of 
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toxaemia,  and  from  the  study  of  plural  infections  generally 
I  have  recently  come  to  advance,  in  a  recent  communication, 
the  theory  of  the  master-toxin.' 

For  some  years  now,  I  have  used  Arneth's  estimation  of 
the  nuclei  of  the  polymorph  cells,  not  only  as  a  valuable 
diagnostic  aid  in  the  recognition  of  tuberculosis,  but  as  a 
read)'  and  reliable  means  of  estimating  the  progress,  favourable 
or  retrograde,  of  the  patient  under  some  one  or  other  of  the 
systems  of  treatment  for  tuberculous  disease,  In  this  way,  I 
have  controlled  the  administration  of  tuberculin,  of  I.K.,  of 
serum-therapy,  and  of  sanatorium  treatment  with  or  without 
graduated  exercises. 

The  English  practitioner  has  not  made  very  general  use  of 
this  count,  and  the  reasons  are  not,  I  think,  very  far  to  seek. 
In  the  first  place,  he  has  very  little  time  for  the  work  itself  or 
for  the  tuition  necessary.  Then  again,  if  this  objection  can 
be  overcome,  he  is  apt  to  be  impatient,  because  it  takes  a 
considerable  amount  of  practice  before  he  can  arrive  at  some- 
thing approaching  Arneth's  figures  for  normal  persons.  Once 
this  is  achieved,  he  is  perhaps  dismayed  to  find  a  dislocation 
to  the  left,  in  cases  in  which  he  is  practically  certain  that 
no  active  tubercle  exists ;  conversely,  when  he  is  frankly 
suspicious  from  the  physical  signs,  he  gets  at  times  a 
normal  count.  Lastly,  he  discovers  a  dislocated  count  in 
certain  of  the  exanthemata,  ia  influenza,  and  in  certain 
other  toxaemias,  and  is  led  by  these  to  refuse  to  attach 
diagnostic  value  to  the  Arneih  in  tuberculosis.  I  would 
suggest  to  such  doubters,  that  it  is  possible  to  explain  these 
apparent  discrepancies,  and  to  place  in  a  clearer  light  the 
significance  of  the  Arneth  count,  if  we  examine  the  difficulties 
afresh  in  the  light  of  a  broader  conception  and  from  a  new 
standpoint. 

Let  us  postulate  that  tuberculosis  is  the  most  common 
bacillary  infection  of  modern  conditions  of  life,  that  but  a 
small  percentage  of  persons  escape  it  wholly,  and  that  only 
a  comparatively  small  proportion  of  persons  die  from  its 
ravages.  From  this  it  follows,  that  while  its  attack  is  general 
its  power  to  overcome  is  limited.  If  then  we  can  explain  its 
method  of  obtaining  a  foothold   and  its  subsequent   dislodg- 

'  "  The  Master -Toxin,"  .■Vddress  to  the  Hunterian  Society. 
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nient,  we  shall  be  in  better  position  to  study  those  cases 
in  which  it  holds  its  ground  and  ultimately  overwhelms  the 
defence. 

I  take  the  position,  from  the  commencement  of  this  dis- 
cussion, that  natural  resistance  to  tubercul  isis  exists  to  a  very 
high  degree  in  mankind,  and  there  are  few  diseases  of  bacterial 
origin  to  which  he  is  so  capable  of  acquiring  an  active 
immunity.  Let  us  note  first,  that  it  is  most  widespread  and 
most  virulent  during  the  working  periods  of  life,  and  that 
it  takes  three  or  four  years,  as  a  rule,  to  destroy  its  victim, 
whilst  many  patients  survive  its  activity  for  long  periods  of 
years.  In  addition,  let  us  note  that  over  90  per  cent, 
of  post-mortems  show  healed  lesions  of  undoubted  tuber- 
culous infection.  Resistance  in  man  must,  therefore,  be  at  a 
high  level,  and  it  must  be  conceded  that  it  is  only  when  this 
resistance  is  lowered  that  tuberculous  manifestations  appear. 
So  long  ago  as  1888,  in  my  student  years,  we  were  taught 
that  tuberculous  bone  and  joint  affections  were  invariably 
preceded  by  an  injury  to  the  part  affected,  a  blow  or  fall 
often  forgotten.  More  recently,  we  can  trace  in  our  tuberculous 
adenoids  a  frequent  history  of  throat  affcciions ;  resistance 
locally  has  been  in  default.  Of  late  years,  I  have  noticed 
that  in  tubercle  of  the  uterus  and  its  appendages  there  is 
commonly  a  history  of  injury  or  displacement  as  an  antecedent 
condition. 

Similarly,  there  is,  in  the  common  experience  of  the  profes- 
sion, a  very  large  group  of  infections  the  toxins  of  which  have 
a  distinctly  subversive  action  on  the  production  of  immunity 
bodies.  The  term  "  sequela "  is  itself  an  admission  of  the 
potency  of  this,  even  long  after  the  original  symptom  syndrome 
has  disappeared.  Otitis  media,  ozoena,  and  mastoid  disease 
commonly  follow  the  exanthemata  on  the  one  hand,  and,  on 
the  other,  measles,  scarlatina,  whooping-cough,  pneumonia, 
and  influenza  have  all  figured  largely  in  our  clinical  history 
sheets  as  the  starting  point  of  tuberculosis.  These  are  master- 
toxins,  and,  so  long  as  their  degradmg  influence  on  the  trophic 
factors  in  metabolism  and  blood  activity  is  paramount,  anti- 
bodies to  all  subsequent  bacterial  infections  must  be  in  default, 
and  sequela;  will  develop  in  chronicity  and  in  defiance  of  local 
treatment,  while   infections,   hitherto   latent,  tend  to  become 
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active,  and  new  infections  progress  unresisted. 

With  these  reuio-depressants  are  to  be  classed  as  well  such 
others  as  shock,  starvation,  exposure,  accident,  operation,  and 
pregnancy.  Their  influence  in  lowering  resistance  to  infect- 
ion is  common  knowledge,  and  their  close  association  with 
tuberculosis  is  well  recognized. 

One  and  all,  these  conditions  must  be  regarded  as  pre- 
disposing factors,  and  they  all  act  in  the  same  way,  namely, 
by  limiting  antibody  formation  and  so  discounting  resistance 
to  bacterial  invasion.  Tubercle  being,  as  1  have  pointed  out, 
the  most  general  of  these  assailants,  is  it  any  wonder  that  it 
commonl)'  appears  as  a  sequela,  or  that  it  lends  its  own 
particular  factor  to  the  blood-picture  in  a  dislocation  of  the 
Arneth  ?  Amongst  the  hundreds — nay,  thousands— of  blood- 
pictures  I  possess,  its  appearance  in  such  conditions  is  always 
heralded  by  a  left-handed  drift  in  the  nuclear  percentages,  long 
before  there  are  any  overt  signs  that  the  disease  is  active. 
The  longer  1  study  the  Arnelh  picture  in  disease,  the  more  I 
am  convinced  that  a  left-handed  dislocation  is  direct  evidence  of 
tuberculosis  active  or  reactivated,  and  that  its  appearance  in, 
or  subsequent  to,  any  of  the  diseases  I  have  enumerated  is 
a  sharp  warning  tiiat  the  after-treatment  of  the  sequela  may 
exceed  in  importance  the  primary  handling  of  the  initial 
toxaemia.  One  should  not  regard  any  of  these  invasions  as 
cured,  unless  the  blood  picture,  once  more  restored  to  normal, 
testifies  that  the  toxeemia  is  wholly  gone,  and  that  no 
secondary  toxaemia  is  left  to  proclaim  the  activation  of  a 
sequela  so  redoubtable. 

Xow  that  treatment  by  specific  remedies  is  so  much  the 
vogue,  and  our  patients  demand  of  practitioners  a  thorough 
familiarity  with  the  tuberculins,  with  I.K.,  sensitized  vaccines, 
sera,  etc.,  it  is  well  to  consider  our  position  with  regard  to 
tuberculosis  afresh,  and  to  ask  ourselves  whether  the  frequent 
disappointment  and  failure  of  all  these  remedies  cannot  be 
explained  in  terms  of  master-toxins — present  certainly,  but 
often,  we  may  say  generall}',  unsuspected.  I  have,  of  late 
years,  devoted  a  great  deal  of  time  to  the  study  of  chronicity 
in  disease,  and  the  conclusion  being  forced  upon  me  is,  that 
in  all  cases  of  chronic  disease,  of  bacterial  origin  at  least,  this 
chronicity  is  the  index  and  measure  of  the  activity  of  a  second, 
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generally  pre-existing,  toxin,  whose  influence  on  the  immu- 
nizing capacity  of  the  blood  is  the  cause  of  the  failure  in 
repair  and  resolution.  Such  toxins  are  to  be  found  in 
syphilis,  in  malaria  (especially  of  the  subtertian  type),  and 
most  commonly,  and  with  even  wider  influence,  in  intestinal 
stasis.  These  three  are,  in  my  experience,  the  great  chronic 
master-toxins,  and  no  case  of  lasting  ill-health  or  chronic 
disease  can  be  said  to  have  been  examined  carefully  in  which, 
in  the  evident  absence  of  the  acuter  group  already  referred 
to  above,  search  has  not  been  made  for  the  evidences  of 
these  in  the  blood. 

In  syphilis,  we  have  the  Wassermann  reaction,  and  in 
malaria,  the  protozoon  ;  but  these  are  relatively  less  common 
factors  than  the  toxins  of  intestinal  stasis,  and  every  practi- 
tioner should  become  familiar  with  the  characteristic  blood- 
picture  and  symptoms  of  this  very  common  condition.  The 
blood  -  picture  is  very  characteristic  as  a  rule.  The  red 
cells  are  normal  or  but  slightly  reduced,  the  haemoglobin 
figure  good,  and  the  colour-index  about  normal.  A  reduction 
in  these,  especially  in  the  two  last  mentioned,  occurs  in  the 
later  stages  only,  when  haemolysis  is  induced  by  the  activity 
of  streptococcal  organisms.  There  is  always  leucopaenia,  vary- 
ing from  2,500-6,000  per  cubic  millimetre.  The  lymphocytes 
are  relatively,  sometimes  actually,  increased,  the  eosinophiles 
persist,  and  the  large  mononuclears  are  almost  constantly  in 
excess.  At  this  stage,  stasis  may  exist  with  all  its  chronic 
toxaemia  without  constipation,  though  constipation  is  the  rule. 

The  sLool  is  passed  daily,  but  it  is  the  overplus.  Should 
the  bowel  contents  become  liquefied  by  bacterial  (septic-tank) 
action,  diarrhoea  or  loose  motions  will  supervene,  and  the  blood- 
picture  changes  to  one  of  normal  or  over-normal  leucocyte 
count,  with  the  polymorphs  ranging  anywhere  between  70-80 
per  cent.,  or  even  higher.  Eosinaphiles  are  still  apt  to  persist, 
and  the  large  mononuclear  excess  is  even  more  marked. 
These  two  conditions  alternate,  and  their  blood-pictures  with 
them.  If,  at  the  same  time,  the  Arneth  index  shows  a  normal 
figure — that  is,  2-7  to  2-76  nuclei  per  neutrophil  polymorph 
over  a  count  of  1-200  cells — one  may  still  exclude  tuberculous 
activity.  But  the  first  indication  of  a  tuberculous  flare  is 
invariably  a  drift  to  the  left  in  the  Arneth  count,  so  that  cells 
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with  only  one  or  two  nuclei  predominate,  and  the  index  per 
cell  falls  gradually  as  the  disease  progresses,  till  it  reaches  a 
very  low  figure,  2 "3  to  i"8. 

If  secondary  infections,  such  as  pyorrhoea,  antrum  disease, 
sinusitis,  neuritis,  rheumatism,  tuberculosis,  etc.,  are  to  be 
handled  with  success,  the  master-toxin,  and  it  is  in  practice 
generally  intestinal  stasis,  must  receive  primary  attention. 
Vaccine  therapy  (and  this  includes  the  tuberculins)  owes  its 
failures,  it  seems  to  me,  to  the  unsuspected  presence  of  some 
one  of  these  master-toxins  degrading  the  blood,  interfering 
with  metabolism,  and  subverting  normal  trophic  regulation. 
Antibodies  cannot  be  produced  in  adequate  response,  and  the 
vaccine  fails  or  even  acts  as  an  extra  toxin.  Septic  and 
chronic  inflammatory  conditions  persist  in  spite  of  free 
drainage,  sinuses  continue  to  discharge  indefinitely,  and  inva- 
lidism and  asthenia  result. 

In  my  experience  of  vaccine  therapy,  I  have  noted  this 
failure  to  respond  in  many  cases,  until  the  subversive  primary 
toxaemia  was  recognized  and  removed.  I  sa)'  removed  advi- 
sedly, for  I  have  seen  coli  bacilluria  treated  with  vaccines 
over  a  period  of  years  with  only  partial  benefit,  because  the 
intestinal  stasis,  the  source  of  the  organisms,  was  not  radicall)' 
treated. 

I  could  quote  very  many  cases,  illustrating  the  over- 
whelming influence  of  the  master-toxin.  Our  common  fault, 
as  physicians,  is  that  we  do  not  look  for  these,  or  we  are 
content  to  accept  overt  complications  as  the  furthest  goal  of 
our  quest.  It  is  right,  for  instance,  to  recognize  oral  sepsis  and 
pyorrhoea,  or  ozcena  (p5'orrhoea  narium),  as  a  vicious  factor  in 
the  case  of  the  tuberculous,  but  these  in  their  turn  are  but 
the  expressions  of  a  greater  and  more  general  toxsemia, 
just  as  is  a  foul  tongue  in  atonic  dyspepsia,  the  common 
source  of  tbem  all  being  the  toxaemia  of  intestinal  stasis. 
Not  until  this  has  been  detected  in  the  blood  -  picture, 
verified  by  X-ray  examination,  and  radically  treated  by 
removal  of  the  cause  of  the  stasis  itself,  can  we  hope  to 
restore  the  disorder  at  any  given  point,  and  bring  back  the 
condition  of  health  to  the  blood — which  is  the  life. 

On  a  critical  review  of  my  notes  of  failures  with  tuber- 
culins over  a  series  of  some    hundreds  of  cases,  I  am   very 
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much  struck  by  the  fact  that  these  constantly  show  evidence 
in  the  blood-picture  of  the  master-toxin,  and,  in  cases  of 
joint  disease  and  empyaema  with  chronic  sinuses,  I  am 
similarly'  convinced  that  success  in  treatment  postulates  the 
recognition  and  eradication  of  these  first. 

To  return  to  my  first  contention,  I  believe  that  our 
present  outlook  on  tuberculosis  as  a  virulent  primary  disease 
is  all  wrong,  and  I  can  see  no  prospect  of  success  in  our 
national  campaign  against  it,  until  the  proper  appreciation  or 
the  infection  as  a  purely  secondary  and  preventible,  as  well 
as  curable,  toxaemia  is  systematically  taught.  Our  present 
anxious  search  for  the  perfect  specific  is,  to  my  thinking, 
the  merest  waste  of  time  on  pithless  palliatives. 

The  vaccines  or  tuberculins  may  have  a  certain  value 
when  the  master-toxin  is  removed  ;  but  I  believe,  certainly 
in  the  case  of  tuberculosis,  that  recovery  by  natural  pro- 
cesses may  be  expected  after  this  has  been  effected,  and 
I  have  seen  this  proved  time  and  again  in  my  own 
experience. 
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SUICIDE— FROM    A    GENERAL    PRACTITIOXER'S 
POINT    OF    VIEW. 

By  J.  BARFIELD  ADAMS.  L.K.C.P.,  L.R.C.S. 
^lember  of  the  Medico-Psychological  Aisociatiou. 

Probably  more  than  a  third  of  an  ah'enist's  patients  are 
suicidal,  but  being  forewarned  he  is  forearmed.  With  the 
general  practitioner,  it  is  otherwise  ;  suicide,  or  an  attempt 
at  suicide,  is  comparatively  rare  in  his  practice,  and,  being 
unexpected,  no  preparations  have  been  made  to  meet  the 
emergency.  Even  if  a  suspicion  of  the  possibility  of  such  an 
act  arises  in  the  doctor's  mind,  he  may  have  tlie  greatest 
difficulty  in  inducing  the  friends  of  the  patiei.t  to  take  the 
necessary  precautions. 

When  one  thinks  of  the  distress  which  an  accomplished  act 
of  self-destruction  causes  to  the  famiiy  of  the  victim,  it  is 
certainly  worth  while  considering  the  subject  from  the  point 
of  view  of  the  man  engaged  in  general  practice,  for  in  many 
cases  it  is  only  he  who  has  the  opportunity  of  saving  the 
situation.  The  subject  is  important  as  well,  because  a  recognized 
suicidal  tendency  is  often  the  principal  reason,  in  the  eyes  o( 
the  public  at  least,  for  sending  a  patient  to  an  asylum. 

For  the  convenience  of  study,  suicides  might  be  divided 
into  three  classes  :  the  insane,  borderland  cases,  and  the  sane. 
But  these  divisions,  especially  the  two  last,  shade  into  each 
other  so  imperceptibly,  that  it  is  often  difficult  to  determine 
in  which  category  a  given  case  should  be  placed.  Conse- 
quently, such  a  classification  is  only  possible  on  paper,  and 
would  serve  no  practical  purpose. 

In  dealing  with  this  subject,  one  finds  that  patients 
suffering  from  melancholia  are  of  the  first  importance.  A 
well-marked  case  of  this  disease,  oomplicated  with  delusions 
it  may  be,  is  easily  diagnosed,  and  as  soon  as  possible 
placed  under  care.  But  everything  has  a  beginning,  and 
it  is  a  matter  of  common  knowledge  that  it  is  in  the  early 
stages  of  melancholia  that   suicide   is   most  likely   to   occur. 
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A  possible  explanation  of  this  fact  is  the  tendency  0;"  both 
mind  and  bod)'  to  adjust  themselves  to  circumstances  even 
in  disease.  It  is  at  the  beginning  that  eiiher  physical 
or  mental  pain  is  most  acute  ;  prolonged  suflfering  leads  to 
exhaustion  and  consequent  dulling  of  sensibility.  It  must  be 
remembered,  too,  that  at  first,  and  in  many  cases  all  through 
the  course  of  his  illness,  a  melancholic's  reasoning  powers  are 
but  little,  if  at  all,  impaired,  and  if  one  considers  the  horrible 
condition  of  depression  and  dread  in  which  such  a  man  exists, 
one  is  compelled  to  admit  that,  from  his  point  of  view,  he 
acts  logically  in  seeking  the  only  certain  means  of  obtaining 
relief  from  his  sufferings. 

Mental  confusion,  using  the  words  in  their  ordinary  sense 
and  not  as  a  term  of  classification,  does  not  increase  the 
tendency  to  suicide ;  indeed,  one  may  say  that  the  more  sane 
an  insane  man  is,  the  more  likely  is  he  to  commit  self-murder. 

-As  a  matter  of  fact,  the  great  majority  of  patients  suffering 
from  simple  melancholia  never  attempt  self-destruction  ;  but  it 
is  more  than  probable  that  in  the  minds  of  nearly  all  of  them, 
at  one  time  or  another,  the  idea  and  even  the  desire  to  commit 
the  fatal  act  is  present.  The  notion  may  have  been  meditated 
upon  for  a  long  time,  or  it  may  be  a  sudden  impulse,  and  there 
cannot  be  any  doubt  that  the  sight  of  the  means  of  self- 
murder,  or  even  the  knowlq^ge  of  where  such  maj'  be  found,  is 
occasionally  an  incentive  to  the  act.  In  more  than  one  case 
I  have  felt  convinced  that  imitation  played  a  part  in  the 
tragedy.  A  patient  reads  the  account  of  a  suicide  in  a  news- 
paper, reported,  it  may  be,  with  fascinating  detail,  and  he 
feels  irresistibly  impelled  to  follow  where  another  has  gone 
before. 

With  the  exercise  of  tact  and  patience  it  is  not  very 
difficult  to  understand  these  cases,  for  the  melancholic  is 
generallj'  accessible.  When  he  is  assured  of  your  sympathy, 
he  is  not  unwilling  to  discuss  his  trouble  with  you,  though 
he  has  no  hope  that  you  will  be  able  to  help  him.  It  is  this 
hopelessness,  by  the  way,  which  so  sharply  marks  off  the 
melancholic  from  the  hypochondriacal  patient.  The  latter  has 
the  most  profound  confidence  in  the  skill  of  each  new  doctor 
he  consults.  He  hails  every  chance  word,  ever)'  common- 
place  question   as  evidence   of  the  practitioner's   insight  into 
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his  obscure  disease.  No  one  more  pleasantly  tickles  the 
vanity  of  the  physician  than  the  hypochondriacal  patient 
in  the  first  interview,  but  it  must  be  added  that  no  one  more 
deeply  wounds  the  good  doctor's  amour  propre  than  such 
a  man  does  in  the  later  stages  of  their  acquaintanceship. 

When  the  melancholic  has  given  you  his  confidence,  it 
IS  comparatively  easy  to  discover  whether  he  is  suffering 
from  any  delusion  or  from  hallucinations,  particularly  aural 
ones— we  all  know  the  importance  of  "hearing  voices" — 
and  gradually  one  forms  an  idea  of  the  disease,  and  estimates 
its  dangers. 

In  these  cases,  as  in  other  departments  of  his  work,  the 
medical  practitioner  has  often  more  difficulty  with  the  friends 
than  with  the  patient.  They  are  usually  possessed  with  the 
idea  that  the  sufferer  can  shake  off  his  depression  if  he  wilh 
and  that  all  he  wants  is  rousing.  So  they  proceed  to  rouse 
him,  frequently  with  disastrous  results. 

John  Bunyan,  in  his  youth,  appears  to  have  suffered 
from  attacks  of  mental  depression,  which  possibly  may  at 
times  have  passed  beyond  the  ill-defined  line  which  separates 
insanity  from  sanity,  and  describes  feelingly  the  conduct  of  a 
patient's  friends  under  such  circumstances  : — "  But  they  began 
to  harden  :  they  also  thought  to  drive  away  his  distemper 
by  harsh  and  surly  carriage  to  him  ;  sometimes  they  would 
deride,  sometimes  they  would  chide,  and  sometimes  they 
would  quite  neglect  him." 

The  following  case  illustrates  this  point : — 

A.B.,  a  dressmaker,  aged  30.  She  worked  at  home  with  her  mother 
and  sister,  who  were  engaged  in  the  same  trade.  Her  father  died  of 
phthisis,  and  she  had  lost  a  brother  and  a  sister  from  the  same  disease. 
She  was  dark  complexioned  and  sallow.  She  looked  ill,  and  was 
considerably  under  her  weight.  She  slept  badly,  and  for  some  months 
had  suffered  from  mental  depression.  One  morning  she  got  up  earlier 
than  usual,  went  down  to  the  back  kitchen,  and  hung  herself  with  the 
clothes  line.     She  was,  however,  discovered   in  time  and  cut  down. 

Wiien  I  asked  her  what  reason  she  had  for  attempting  to  commit 
suicide,  she  told  me  that  her  mother  and  sister  were  constantly  telling 
her  tliat  her  miserable  feelings  were  all  her  own  fault,  that  she  had  nothing 
to  worry  about,  and  that  she  could  be  cheeiful  if  she  chose.  At  last  she 
could  bear  their  reproaches  no  longer,  and,  after  a  sleepless  night,  she 
came  downstairs  with  the  determination  to  end  it  all. 

After  the  attempt,  as  frequently  happens,  .A.B.  was  very  much  better 
than  she  had  been  for  some  time.     But  the  improvement  did  not  continue, 
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and  in  less  than  a  fortnight  it  became  necessary  to  remove  her  to  an 
asylum.  She  was  discharged  in  a  few  months,  and  remained  well  for 
two  years.  Then  she  became  depressed  again,  and  was  sent  a  second 
time  to  an  asylum,  where  she  ultimately  died  of  phthisis. 

Incidentally,  it  may  be  noticed  here  that  A.B.'s  sister, 
who  suffered  from  mitral  incompetence,  and  who  became 
depressed  at  the  approach  of  the  climateric,  attempted  to 
hang  herself  with  a  similar  piece  of  rope  in  exactly  the 
same  place  as  her  sister  had  done  before.  It  is  not  un- 
common for  insane  members  of  the  same  family  to  commit, 
or  try  to  commit,  suicide  in  the  same  place  and  by  the 
same  means  as  their  relatives  have  done.  These  coin- 
cidences are  frequently  commented  upon  by  coroners,  and 
reported  in  the  newspapers,  as  they  appear  to  interest  the 
public. 

Usually,  a  melancholia's  natural  affections  seem  to  be 
blunted.  He  is  so  absorbed  in  his  own  troubles,  that  he  is 
callous  to  all  else.  He  cares  nothing  at  all  about  those  who 
are  nearest  and  dearest  to  him.  But  there  are  exceptions, 
and  from  a  social  point  of  view  they  form  an  exceedingly 
important  class.  In  such  a  case,  the  patient's  love  for  his 
wife,  for  his  children,  and  for  others  dear  to  him  is  redoubled. 
The  future  he  dreads  for  himself,  he  dreads  even  more  for 
them,  and  the  danger  is  that  he  may  murder  them  before  he 
destroys  himself.  Such  a  man  is  often  most  inaccessible,  and 
his  conversation  and  demeanour  are  rational  to  a  degree. 

Cases  of  chronic  delusional  insanity  are  by  no  means  un- 
common in  general  practice.  The  patient  is  often  above  the 
average  in  intelligence,  his  judgement  in  things  unconnected 
with  his  delusion  may  be  good,  and  his  memory  excellent. 
As  it  usually  takes  years  for  the  delusion  to  be  built  up  and 
systematized,  he  is  frequently  for  a  long  time  the  last  man 
in  the  world  whom  anyone  would  consider  insane.  But  if 
the  delusion  be  one  of  persecution,  such  a  patient  is  exceed- 
ingly likely  to  commit  suicide. 

A.C.,  a  man  aged  30,  who  came  of  a  highly  gifted  but  neurotic  stock, 
about  two  years  ago  made  a  determined  attempt  upon  his  life.  Upon 
investigatmg  the  case,  it  became  evident,  both  from  his  own  admissions 
and  from  facts  which  had  been  observed  by  his  friends  and  acquaintances, 
but  not  taken  much  notice  of  at  the  time^we  were  all  very  wise  after 
the  event— that  for  five  years,  and  probably  longer,  he  had  teen  slowly 
building  up  a  theory  of   persecution  on  a  foundation  of  delusion.     All 
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the  time,  it  should    be   noted,  he    had    been  living  his  usual  family  life, 
conducting  his  business  with  success,  and  giving  wise  advice  to  other:. 

In  spite  of  the  advance  of  morbid  anatomy  and  of  the 
many  accurate  methods  of  diagnosis,  which  the  modern 
alienist  employs,  the  general  practitioner  has  still  to  rely 
almost  entirely  on  mental  symptoms  in  dealing  with  the 
cases  of  insanity  which  occur  in  his  practice.  At  this 
point,  I  may  perhaps  be  permitted  to  observe  that  dread 
(including  under  this  term  both  apprehension  and  anxiety, 
though  not  giving  to  the  latter  word  all  the  extension  with 
which  it  is  used  by  some  French  writers  on  psychiatry),  in 
the  sphere  of  the  emotions,  as  among  the  melancholies,  and 
ideas  of  persecution  in  that  of  the  intellect,  as  among  the 
paranoiacs,  appear  to  be  the  principal  indications  of  a 
tendency  to  suicide. 

It  will  often  be  found  that  in  the  earlier  stages  of  his 
disease,  a  patient  suffering  from  chronic  delusional  insanity 
is  very  inaccessible.  He  may  be  naturally  a  proud  and 
reserved  man,  and  when  first  the  idea  that  he  is  shunned  or 
despised  by  his  fellows  creeps  into  his  mind,  his  pride  is  hurt, 
but  he  would  not  for  the  world  reveal  his  injured  feelings  to 
another.  Later  on,  however,  when  he  has  begun  to  theorize,  to 
fit  explanations  to  everything  he  thinks  he  sees  or  hears,  and 
especially  if  his  delusion  has  become  tinged  with  ideas  of 
personal  importance,  he  may  be  ready  to  discuss  his  trouble 
with  anyone  in  whom  he  has  confidence,  or  who  he  thinks 
can  protect  him,  or  help  him  to  avenge  himself  upon  his 
imaginary  persecutors.  He  may,  of  course,  proclaim  his 
wrongs  from  the  housetop,  claim  the  protection  of  the  police, 
or  take  legal  action  in  self-defence.  But  I  am  speaking  of 
the  less  obvious  cases,  for  it  is  especially  in  these  that  the 
general  practitioner,  by  early  recognition  of  the  condition, 
may  save  the  man  from  suicide. 

At   whatever   stage   of   his   disease    one    can   get   such   a  j 
patient   to  discuss  his   delusion,  one  is   struck  with  the  fact  I 
that   however   great  his  trouble  may  be,  and  however  com- 
pletely  it   occupies   his   thoughts,  he   is  never  so  profoundly 
depressed  as  a  melancholic.     The  latter  has  given  up  hope  ; 
the  former  will  make  a  fight  for  it,  and  he  is  often  as  ready  ; 
to  kill   those,  whom   he  believes   to   be   his   persecutors,   as 
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he  is  to  lake  his  own  hie.  Consequently,  the  man  who 
sufters  from  chronic  delusional  insanity  is  always  a  potential 
social  danger. 

Among  the  epileptics,  who  are  met  with  in  general  practice, 
there  are  two  classes  of  patients  which  are  especially  prone 
to  develop  a  suicidal  tendency.  A  typical  representative  of 
the  first  class  is  a  man  on  whose  mind  the  fact  that  he  is 
an  epileptic,  and  that,  consequently,  he  is  prevented  from 
taking  his  proper  position  in  the  world,  has  begun  to  weigh 
heavily.  The  intelligence  of  such  a  man  is  frequently  above 
the  average,  and  possibly  the  acuteness  of  his  reasoning 
powers,  which  distinguishes  him  from  his  fellow  sufferers, 
may  increase  the  danger  of  his  taking  his  own  life. 

In  the  second  class  are  those  patients  in  whom  the  long 
sleep,  which  so  frequently  follows  the  fit,  is  replaced  by  a 
condition  of  more  or  less  mental  depression.  In  two  cases, 
which  I  have  recently  had  the  opportunity  of  observing,  the 
post-epileptic  stale  was  not  marked  by  any  mental  confusion, 
but  approximated  very  closely  to  simple  melancholia.  It  was 
diflicult  to  get  either  of  the  patients  to  discuss  their  feelings, 
but,  as  far  as  one  could  make  out,  both  suffered  from  pro- 
found dread  of  another  fit,  and  one  of  them  certainly  felt 
keenly  the  effect  of  his  disease  on  his  social  position.  This 
would  connect  his  case  with  the  class  of  epileptics  mentioned 
above. 

It  is  unnecessary  to  dwell  upon  the  possibility  of  suicide 
in  cases  of  puerperal  insanity.  Before  the  mental  symptoms 
have  become  serious,  the  patient  is  usually  under  the  obser- 
vation of  a  doctor  or  a  skilled  nurse. 

The  danger  of  attempts  at  self-destruction  occurring  during 
the  delirium  of  acute  diseases,  is  one  which  cannot  be  over- 
looked.    The  following  cases  will  illustrate  this  point  : — 

A.D.,  male,  aged  45,  was  suffering  from  acute  rheumatism  with  hyper- 
pyre.xia.  There  was  the  history  of  two  previous  attacks  of  the  disease, 
one  having  occurred  in  childhood.  He  had  an  old  mitral  pre-systolic. 
He  was  delirious,  but  the  condition  of  his  joints  appeared  to  render  him 
helpless.  However,  in  the  temporary  absence  of  the  nurte,  he  managed 
to  crawl  to  the  bedroom  window,  throw  himself  out,  and  kill  himself. 

A.E.,  male,  aged  38,  suffering  from  erysipelas.  Delirium  continued 
for  some  days.  Made  two  attempts  at  suicide.  The  first  attempt  was 
njearly  successful,  for  the  patient  succeeded  in  overpowering'  the  nurse, 
but  fortunately  help  arrived  in  time.     The  second  attempt,  being  expected 
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was  raoie  easily  dealt  with. 

In  the  case  of  this  man,  the  dream-like  nature  of  the 
delirium  was  very  evident.  In  his  attempts  at  suicide,  he 
seemed  to  take  hardly  any  notice  of  obstacles  animate  or 
inanimate,  his  whole  attention  being  fixed  upon  the  means  of 
self-deslruction.  The  mental  condition  reminded  one  of  that 
which  is  observed  in  delirium  tremens.  The  concentration  of 
the  patient's  mind  on  the  one  idea  and  his  blindness  to  his 
surroundings  were  in  marked  contrast  to  the  intelligent  way, 
in  which  some  melancholies  set  about  taking  their  own 
lives. 

Alcoholics  bulk  largely  among  the  clientele  of  the  general 
practitioner.  Without  midwifery  and  the  results  of  drink, 
some  of  us  would  have  very  little  to  do.  It  is  universally 
recognized  that,  next  to  heredity,  alcohol  is  the  commonest 
cause  of  insanity,  and  it  follows  that  it  is  a  common  cause 
of  suicide. 

The  two  conditions  of  alcoholism,  met  with  in  general 
practice,  in  which  suicide  is  most  likely  to  occur,  are  delirium 
tremens  and  dipsomania.  In  the  first,  experience  has  taught 
one  to  be  more  suspicious  of  the  patient  who  suffers  from 
aural  hallucinations,  than  of  the  one  in  whose  case  they  are 
purely  visual  or  visual  mixed  with  tactual.  That  is  to  say, 
that  a  patient  suffering  from  delirium  tremens  may  see  the 
most  frightful  objects,  may  see  all  manner  of  creeping  things, 
may  even  feel  them  crawling  over  him,  and  yet  be  less  of  a 
danger  to  himself  than  one  who  is  comparatively  quiei  and 
"hears  voices." 

The  same  observation  applies  to  cases  of  dipsomania,  during 
the  stage  corresponding  to  delirium  tremens.  But  in  this 
disease  there  are  other  dangers.  In  several  patients,  I  have 
noticed  a  strong  tendency  to  suicide  during  the  period  imme- 
diately preceding  the  outbreak  of  drinking.  .A.  dipsomaniac  is 
often  a  conscientious  man,  and  fights  manfully  against  the 
impulse  to  drink  when  he  feels  it  creeping  over  him.  He  is 
fully  aware  that  the  disease,  from  which  he  suffers,  jeopardizes 
his  social  prospects  and  the  happiness  and,  it  may  be,  the 
future  of  those  dependent  upon  him.  His  condition  is  truly 
pitiable,  and  I  fear  that  we  do  not  always  give  him  credit  for 
the  efforts  he  makes  to  conquer,  before  he  finally  yields  to  the 
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craving.  It  is  in  this  stage  that  there  is  a  danger,  and  a  very 
great  danger,  of  suicide ;  it  is  then  that  help  is  most  needed. 
Yet  how  are  we  to  give  it  ? 

From  the  point  of  view  of  the  subject  of  suicide,  the  various 
obsessions  and  phobias,  which  we  meet  with  among  our 
patients,  are  of  importance  according  to  the  amount  of  mental 
depression  and  anxiety  they  are  capable  of  causing.  There  is 
one  of  them,  however,  which  stands  out  in  high  relief,  and  that 
is  the  fear  of  the  results  of  syphilis.  The  dread  that  a  man, 
who  has  suffered  from  this  disease,  has  of  communicating  it  to 
his  wife  or  children  is,  perhaps,  one  of  the  most  horrible  that 
can  take  possession  of  the  human  mind.  I  have  seen  three 
such  cases  recently,  and  they  have  impressed  me  with  the  fact 
that  no  patient  is  so  likely  to  commit  self-murder  as  a  syphilo- 
phobic. 

The  conditions,  which  I  have  briefly  touched  upon  above, 
may  all  be  said  to  occur  among  the  insane,  or  in  patients  who 
may  be  grouped  under  the  head  of  borderland  cases.  May  I 
be  permitted  to  add  a  few  words  on  the  subject  of  suicide 
among  the  sane  ? 

Does  it  ever  occur  ? 

In  "  Le  Detour,"  one  of  Bernstein  s  earlier  plays,  a  healthy 
young  woman,  who  for  months  has  suffered  acute  mental 
anguish,  and  whoje  future  appears  to  be  as  black  as  it  is  possible 
to  imagine,  saj's  : — "  Certainement,  a  ma  place,  une  imbecile 
se  tuerait."  That,  I  believe,  is  the  view  of  the  idea  of  self- 
destruction,  which  every  normal  man  or  woman  would  take 
even  in  the  worst  circumstances.  Self-murder  is  opposed  to 
one  of  the  strongest  of  animal  instincts.  If  it  were  possible  to 
examine  carefully  the  mental  condition  of  all  suicides  before 
the  fatal  act  was  committed,  one  would  probably  be  compelled 
to  endorse  the  commonplace  verdict  of  the  coroner's  jury — 
'•  temporary  insanity  " — in  the  vast  majority  of  cases. 

Still,  I  suppose,  there  are  few  of  us  who  have  not  known 
one  man,  at  least,  who  of  his  own  free  will  and  in  full  posses- 
sion of  all  his  faculties  has  stepped  through  the  door,  which 
Epictetus  told  his  disciples  was  always  open  ;  though,  indeed, 
the  Stoic  bade  his  hearers  hesitate,  and  not  depart  without  a 
cause. 

For  these  unfortunates  we  can  do  nothing.    But  there  is  a 
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class  of  men,  who  are  tempted  to  destroy  themselves,  and 
who  sometimes  carry  the  impulse  into  execution,  that  we 
can  help.  In  these  cases  the  trouble  is  as  much,  if  not  more, 
physical  as  mental. 

We  are  taught  to  look  with  caution  upon  overwork  as  a 
cause  of  insanity,  and  no  doubt  such  teaching  is  wise.  But 
I  think  every  general  practitioner  will  admit  that  overwork 
with  its  consequent  fatigue,  insomnia,  loss  of  appetite,  and 
above  all  when  it  is  complicated  with  anxiety,  may  even  in 
the  healthy  lead  to  a  mental  breakdown,  which,  unless  treated, 
has  often  the  most  disastrous  results.  In  the  professional  and 
commercial  classes,  it  is  not  uncommon  to  meet  with  those 
who  wilfully  overwork  themselves.  They  take  little  or  no 
recreation,  neglect  their  regular  meals,  and  encroach  largely 
upon  the  necessary  hours  of  sleep.  Indeed,  such  a  man  often 
boasts  of  his  power  of  doing  with  less  sleep  than  his  fellows, 
being  ignorant  that  the  mere  fact,  that  his  ner\ous  system  does 
not  register  fatigue  in  a  normal  way,  is  evidence  that  there  is 
something  wrong  in  his  make  up.  Under  the  strain  of  some 
extraordinary  anxiety,  or  when  his  exhausted  brain  loses  all 
just  sense  of  proportion  and  he  makes  mountains  out  of 
mole-hills,  is  it  a  wonder  that  such  an  individual  breaks 
down  ? 

We  all  know  the  popular  remedies  for  such  a  condiiion — 
drugs,  generally  in  the  tabloid  form,  to  woo  back  offended 
sleep,  alcohol  to  whip  up  the  jaded  neurons,  and,  if  all  else 
fails,  travelling  is  suggested,  one  form  of  fatigue  being 
substituted  for  another. 

A  little  later,  and  the  world  is  astonished  at  hearing  that 
the  sane  business  or  professional  man  has  taken  his  own  life. 
Ever  ready  to  find  a  cause  for  every  event,  the  world  whispers 
something  about  financial  embarrassments,  a  double  life,  etc. 
But  the  man's  affairs  are  found  to  be  in  perfect  order,  and 
his  family  life  has  been  as  happy  and  honourable  as  possible. 

I  venture  to  think  that  a  medical  man  could  have  saved 
such  a  case,  if  only  the  patient  would  have  followed  his 
advice. 
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Practical    Notes. 

SOLUTION    FOR    RECTAI.  AND    INTRAVENOUS 
INJECTION. 

Schiassi  points  out  that  the  use  of  the  ordinary  normal  saline  solution  for 
rectal  or  intravenous  injections  occasions  loss  in  the  calcium  and  potassium 
contents  of  the  tissues,  especially  in  the  nerve  tissues.  A  reduction  of  50 
per  cent,  in  the  case  of  calcium  has  been  recorded,  and  the  loss  of  this  tonic 
clement  has  brought  about  a  very  depressant  effect.  He  has  made  a  series 
of  clinical  observations,  and  has  found  that  by  reducing  the  amount  of 
sodium  chloride,  and  adding  calcium  and  potassium,  a  tonic  effect  is 
obtained  and  the  coagulability  of  the  blood  is  increased.  To  counteract 
the  acidosis  frequently  produced  by  surgical  operations,  he  adds  sodium 
bicarbonate,  and  glucose  is  included  as  well,  on  account  of  its  diuretic  effect 
and  general  tonic  action,  particularly  on  the  heart. 

For  intravenous  injection,  he  uses  : — 

Sodium  choloride  (pure)    -  ■  -     ''■50  g-  (gr-  c.) 

Potassium  chloride  -  -     o'3o ,,  fgr.  v.) 

Calcium  chloride  (fused)  -  -     1  'oo  „  (gr.  xv.) 

Sodium  bicarbonate  ■  -  -     o  'jo  „  (gr.  vii.ss.) 

Glucose      -  -  -  -  -     I  '50  „  (gr.  xxiv.) 

Distilled  water      -  -  -  1000  '00  (5  xxxv.) 

For  rectal  injection,  he  increases  the  amount  of  glucose  to  50  g.  (3  iiiss.) 
and  adds  i  j  g.  (3].)  of  pure  ethyl  alcohol.  He  considers  that  rectal  in- 
jection is  preferable,  because  the  substances  absorbed  are  carried  by  the 
portal  system  to  the  liver,  and  are  there  properly  transfornied  for  use.  The 
alcohol  promotes  the  flow  of  the  fluid  through  the  mucous  membrane  of  the 
gut,  and  increases  its  powers  of  diffusing. — (La  Sevtainc  medicale.) 

TREATMENT    OF     GANGLION     BY     INJECTION     OF 
TINCTURE     OF     IODINE. 

This  method  was  introduced  by  Duplay  many  years  af.'o,  and  is  usually 
referred  to  in  the  text-books  a^  of  historical  interest  only.  Robineau,  in 
11J09.  recognized  its  merits,  to  which  again  Pakowski  draws  attention  after 
having  used  it  in  many  ca^es  with  complete  satisfaction  to  his  patients 
and  himself. 

An  hypodermic  syringe  with  a  short  needle  is  required.  The  back  of 
the  wrist  is  painted  with  tincture  of  iodine.  The  palm  is  placed  flat  upon 
the  table.  If  the  ganglion  is  not  very  prominent,  it  may  be  made  more 
So  by  resting  the  forearm  only  on  the  table,  and  allowing  the  hand  to  hang 
over  the  edge.  The  cyst  is  then  immobilized  between  two  fingers  of  t?ie 
left  hand,  whilst  the  needle  is  thrust  into  it  by  the  right.  There  is  very 
seldom  any  fluid  issuing  from  the  cyst.  Two  or  three  drops  of  tincture  of 
iodine  are  then  injected  into  the  cyst,  and  the  needle  withdrawn.  If,  as 
occasionally  liappeus,  a  few  drops  of  cystic  jelly  exude,  stained  with  the 
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iodine,  Pakowski  advises  the  injection  of  a  few  more  drops  into  the  c>-8t. 
Light  compression  by  a  dressing,  kept  in  place  by  a  few  turns  of  bandage, 
is  applied,  but  it  must  not  interfere  in  the  least  with  the  movements  of  the 
hand  or  the  fingers.  It  is  left  in  place  for  three  or  four  days,  when,  as  a 
rule,  the  cyst  will  be  found  to  be  very  much  smaller  or  to  have  disappeared 
entirely.  A  sexond  injection  is  needed  in  some  cases,  and  neither  Robioeau 
nor  Pakowski  has  ever  seen  a  ganglion  resist  three  injections.  The  only 
painful  part  of  the  proceeding  is  the  prick  of  the  needle  ;  for  a  few  hours 
after  the  injection,  there  is  a  feeling  of  heat  and  fullness  in  the  hand. — 
[Journ.  des  Practiciens,  20  June  1914.^ 

FOR     IIVIRETiGO. 

Gougeiot  points  out  that  the  small,  round,  scaly  areas  on  children's  faces 
(dry  impetigo,  pityriasis  faciei)  are  due  to  streptococcal  infection  and  are  not 
a  form  of  eczema.  The  fact  is  established  by  Sabouraud's  researches.  At 
first,  the  face  should  be  washed  with  boiled  water,  containing  either  borax 
or  bicarbonate  of  soda.  The  soap  then  used  for  washing  should  contain 
borax  and  coal  tar,  and  afterwards  some  cold  cream  or  glycerine  of  starch 
should  be  applied. 

If  this  is  not  successful  the  following  solution  should  be  applied  on 
swabs  of  absorbent  wool : 

it    Acidi  Salicylici  -  -  -  -  •     gr-  xv. 

Spiritus  Rectificati     -----     Jiiss. 
Aquae  sterillizatae      .  .  -  -  .     jijj. 

Misce.    Fiat  iotio. 
The  following  ointment  should  then  be  applied  ;— 
5fc    Hydrargyri  Subchloridi, 

Acidi  Tannici  ....       ana     gr.  v. 

Paraftini  Mollis  -  -  -  -  "     5J- 

Misce.    Fiat  unguentum. 
The  amount  of  soft  paraffin  may  be  reduced  to  obtain  a  more  active 
ointment. 

In  obstinate  cases,  ointments  containing  sulphur,  coal-tar,  or  cade  oil  are 
required.    The  following  is  useful  in  seborrhoeic  eczema  as  well : 
^    Hydrargyri  0.\idi  Flavi        -  -  -  -     gr.  xv. 

Picis  liquids ..----     ^iss. 
Parafhni  mollis  .....     jivss. 

Misce.     Fiat  unguentum; 

— (Le  Prof^res  medical.) 
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Reviews  of  Books 

EUments  0/  Surt;ical  Diagnosis.  By  Sir  Alfred  Pearcu  Gould,  K.C.V.O., 
M.S.,  F.R.C.S.,  Surgeon  to  the  Middlesex  Hospital,  assisted  by  Eric 
Pearce  GoiLD,  M.A.,  M.Ch.  Oxon.,  F.R.C.S.  4th  Edition.  Pp.  723 
with  10  Radiographic  Plates  and  14  Figures.  London  :  Cassell  and 
Co.,  Ltd.     los.  6d.  net. 

Eleven  \ears  have  passed  since  the  last  edition  of  this  work  was 
issued,  and  much  modification  has  been  required,  due  to  the  advances  of 
surgery  in  the  interval.  The  same  general  features  persist  in  the  book, 
viz.,  the  diagnosis  of  injuries  and  diseases  are  kept  separate,  and  the 
main  descriptive  parts  are  regional  rather  than  general.  It  is  needless  to 
say  that  the  present  issue  maintains  the  high  position  of  this  woik  and 
it  will  be  of  the  greatest  value  to  students  and  practitioners  alike.  The 
introduction  of  a  few  illustrations,  and  of  an  admirable  series  of  radio- 
graphic plates  will  also  enhance  its  worth.  Amongst  the  latter  there 
are  some  excellent  radiographs  of  bismuth  meals,  and  a  few  illustrations 
of  pyelograras,  which  abundantly  testify  to  the  value  of  pyelography. 

A  detailed  review  of  a  work  such  as  tliis,  which  has  a  well  established 
reputation,  is  unnecessary.  We  would,  however,  especialh  note  the  excel- 
lence of  the  section  devoted  to  abdominal  lesions,  which  has  been  im- 
proved by  the  addition  of  short  chapters  on  the  diagnosis  of  the  more 
important  sequelae  of  abdominal  operations,  and  another  on  the  diagnosis 
of  some  causes  of  chronic  indigestion.  The  latter,  we  are  sure,  will 
prove  to  be  one  of  the  most  useful  addenda  in  the  work. 

Rose  and  Carless's  Manual  oj  Surgery  jor  Students  and  Pi  actiticmers.  Ninth 
edition.  Revised  by  Albert  Carless,  M.B.,  M.S ,  F.R.C.S.  Pp. 
XII  +  140S.     London:  Bailliere,  Tindall  and  Cox.     21s.  net. 

We  find  it  a  matter  of  some  difficulty  to  review  such  an  old  friend. 
Since  the  first  edition  published  in  1898,  there  have  been  no  less  than  eight 
English  editions,  four  of  them  reprinted ;  four  .\merican  editions,  three  of 
them  reprinted  ;  one  edition  each  in  Hungarian,  Chinese  and  Arabic. 

What  "  Rose  and  Carless"  was  to  most  of  us  as  students,  ''Rose  and 
Carless"  is  to  the  student  of  to-day,  the  invaluable  rock  on  which  to  build 
llie  full  knowledge  of  surger.'.  The  edition  before  us  is  no  bigger  than  the 
one  we  read  as  students,  yet  it  contains  everything  the  student  of  to-day 
requires,  and  almost  all  the  practitioner  of  to-day  will  find  of  use.  There 
is  no  padding  anywhere  ;  the  story  is  simply  and  clearly  set  down,  and  the 
illustrations,  many  of  them  beautifully  coloured,  are  very  numerous  and  of 
the  greatest  utility.  The  new  chapters  on  modern  methods  of  treatment 
by  heat,  light,  electricity,  and  radium,  is  a  most  ustful  adjunct  to  the 
book,  and  brings  it  fully  up  to  date. 

We  would  (ij  criticize  the  offhand  treatment  given  to  Crile's  .^noci- 
association,    which   teaches  a     the   very   least    the    most    important    and 
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necessary  fact,  that  because  a  patient  is  under  chloroform  or  ether,  it  does 
not  mean  that  he  cannot  "  feel,"  and  thereby  indicates  that  an  important 
and  vital  factor  to  be  borne  in  mind,  by  an  abdominal  operator  especially, 
is  gentleness  in  handling  tissues  ;  (2)  complain,  on  behalf  of  practitioners, 
of  the  very  terse  description  given  to  what  the  book  calls  'Appendicular 
Gastralgia."  There  can  be  no  doubt  the  condition  is  exceedingly  common, 
and  is  becoming  rapidly  recognized.  The  statement  that  "  the  condition 
of  the  appendix  probably  causes  intestinal  stasis,  and  this  in  turn  sets 
up  a  toxaemia  which  reacts  on  the  gastric  mucous  membrane  "  is  surely 
very  far  from  being  proved. 

We  may  say  most  cordially  that  there  is  no  text-book  of  surgery  in  this 
or  any  other  country  so  adequate  and  yet  so  convenient  for  the  student  of 
surgery. 

The  printing,  the  production  of  the  illustrations,  and  the  binding  reflect 
the  greatest  credit  on  the  publishers. 

We  may  add  with  interest  that  this  is  the  only  book  we  are  taking 
with  us  to  the  "  front." 

Eye,  Nose,  Throat  and  Eay.  A  Manual  for  Students  and  Practitioners.  By 
James  Forrest,  M.B.,  Ch.B.  Pp.  403.  London  :  Henry  Kimpton. 
IDS.  6d.  net. 
The  author,  in  a  preface  in  which  the  first  and  third  personal  pronouns 
are  curiously  mixed,  has  compiled  a  concise  work  in  which  unessential 
theoretical  considerations  have  largely  been  dispensed  with.  Much  space, 
however,  has  relatively  been  allotted  to  errors  of  refraction  and  their 
associated  conditions,  the  author  maintaining  that  every  practitioner 
should  be  a  competent  refractionist.  The  portion  relating  to  diseases  of 
the  throat,  nose,  and  ear,  is  adequate,  although  greatly  condensed,  but 
this  is,  in  some  measure,  corrected  by  numerous  illustrations,  some  of  which 
are  in  colour.  The  work  will  probably  find  a  place  as  a  short  and  concise 
handbook  for  the  general  practitioner  and  the  student.  More  than  half 
the  pages  are  devoted  to  the  eye  and  its  diseases,  and  the  descriptions  and 
directions  are  sufficiently  clear  for  the  average  reader,  but  it  is  in  no 
sense  a  work  that  can  be  ranked  as  a  text- book. 

Text-book  oj  Local  .Ana'sihesia.  By  Prof.  Dr.  Georg  Hirschel,  Heidelberg  : 
translated  by  1\0N.\ld  E.  S.  Krohn,  M.D.  Pp.  181.  London:  John 
Bale,  Sons,  and  Danielsson.     8s.  6d.  net. 

It  is  extremely  doubtful  whether  the  methods,  described  in  this  work, 
will  e\'er  replace  general  anaesthesia  in  this  countrj'  to  llie  extent  they  are 
now  doing  in  Germany.  In  skilled  hands,  general  anaesthetics  administered 
by  modern  methods  are  applicable  in  the  large  majority  of  cases,  more 
conveniently  and  probably  quite  as  safely  as  some  of  the  "  looping  the  loop  " 
methods  herein  described.  Nevertheless,  a  textbook  covering  the  whole 
field  of  infiltiation  and  conduction  ansesthesia,  with  references  to  the 
literature  of  the  subject,  may  serve  a  useful  purpose. 

The  present  volume,  it  must  be  confessed,  is  a  little  disappointing.  It 
certainly  covers  the  whole  ground  ;  the  arrangement  and  index  are  bulli 
good  ;  it  is  profusely  and  beautifully  illustrated  (over  100  platesi ;  in  sjiite 
of  all  this,  there  is  a  lack  of  clearness  in  the  description  of  some  of  tlie 
methods,  which  is  irritating.     The  modern  anatomical  terminology,  adopted 
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by  the  author,  is  for  the  most  part  cumbersome,  and  has  an  unfamiliar  ring 
to  English  ears.  Two  sentences  maybe  given  as  typical  of  many  through- 
out the  book  ;  on  page  43  (d:  :  "  The  needle  viewed  from  the  front,  should 
point  exactly  to  the  pupil  of  the  eye  of  the  same  side,  viewed  from  tlie  side 
to  the  articular  tubercle  of  the  malar  "  ;  and  on  page  94 :  "  Four  points  of 
puncture  are  indicated  in  the  centre  of  the  inter-costal  spaces  next  to  the  rib 
that  is  to  be  operated  upon."  On  page  39  "  paresis "  should  surely  be 
"parsesthesia",  "shall  ■■  frequently  appears  for  "will."  On  page  126,  the 
doses  given  by  Schlim(>crt  are  mentioned  in  figares  only,  the  reader  being 
left  to  guess  what  measure  or  weight  is  intended.  On  page  144,  the  follow- 
ing sentence  occurs:  "The  space  between  the  two  Ksraarcks  should  not 
be  less  than  Jj  cm.  (one  to  three  handsbreadthsj  '— the  hand  of  the  German 
surgeon  should  inspire  awe  ! 

Everywhere,  the  author  decries  genera!  an;cst!iesia,  and  belauds  the  local 
methods.  He  appears  to  have  no  knowlidge  of  the  ease  and  safety  with 
which  big  operations  on  the  jaw  and  tongue  can  be  done,  under  a  general 
anaesthetic  properly  administered  ;  on  the  other  hand,  he  is  entirely  blind  to 
the  risks  involved  in  many  of  the  procedures  he  so  lightly  advocates. 

The  Practice  of  Surgery.     By  Russell  Howard,  M.S.,  F.R.C.S.     Pp.  1,228. 
London  ■  Edward  Arnold.     21s.  net. 

In  the  preface  to  this  new  work  on  surgery,  the  author  says;  "This 
text-book  on  surgery  has  been  written  at  the  request  of  many  past  and 
present  students  of  the  London  Hospital,  and  it  embodies  as  far  as  is 
possible  in  a  text-book  the  Surgical  teaching  received  by  the  writer  at 
that  medical  school.  The  main  objects  of  the  book  are  to  give  the 
student  an  introduction  to  surgery,  and  to  prepare  him  for  tlie  final 
examinations  in  that  part  of  the  medical  curriculum ;  but,  as  sjjecial 
emphasis  has  been  laid  on  diagnosis  and  treatment,  it  is  hoped  that  it 
will  prove  useful   to   him  in  his  career  after  leaving  hospital  work." 

We  would  suggest  that  the  book  will  become  popular  rather  in  the 
local  than  the  general  sense.  It  is  lacking  in  two  great  essentials  for  its 
establishment  as  a  student's  text-book  :— (1)  The  material,  though  well 
written,  is  overcrowded:  and  (2)  the  illustrations  are  not  always  good. 
It  is  somewhat  of  a  shock  to  find  a  modern  author  advocating  the  use 
of  marine  sponges,  though  otherwise  the  description  of  surgical  cleanliness 
is  excellent.  Whilst  very  properly  recommending  removal  of  the 
appendix  in  most  cases,  when  gastro-enterostoniy  is  performed  for  ulcer 
in  the  duodenum  or  the  pyloric  end  of  the  stomach,  the  author  is  surely 
in  error  advocating  the  middle  line  incision.  It  is  certainly  better,  both 
with  a  view  of  treating  the  pylorus  by  infolding  and  closure,  and  with  a 
view  of  removal  of  the  appendix,  to  make  the  incision  to  the  right  of 
the  middle  line.  In  view  of  the  greater  importance  of  duodenal  ulcer, 
we  would  criticize  the  prominence  given  in  every  way  to  gastric  ulcer. 
That  portion  of  the  book  devoted  to  orthopaedics  and  to  bone  surgery 
is  most  excellent,  and  the  classification  of  tumours  on  page  214  is  very 
good  indeed. 

Illustrations  13-14  and  139  are  indistinct.  No.  30  represents  nothing 
which  could  give  a  student  any  idea  of  an  anthrax  pustule.  Nos.  440 
and  443  cannot  surely  represent  typical  instances  of  "carcinoma  of  the 
tongue,'  and  "chronic  enlargement  of  the  tonsils,"  respectively. 
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Preparations,  Inventions,  etc. 

PONOS    BISCUITS    AND    POKOS   FINGERS. 

(London :  Messrs.  Callard  and  Company,  74,  Regent  Street,  W.) 
These  preparations  will  be  found  to  be,  what  is,  or  used  to  be,  very 
unusual  in  diabetic  foods,  c.vtreinely  palatable  for  use  with  butter,  cheese, 
and  so  forth.  As  will  be  seen  from  the  following  statements,  one  of  which 
is  printed  on  each  bo.x,  they  contain  a  definite  but  small  proportion  of 
carbohydrates: 


Ponos  Biscuits. 

Ponos  Fitt/;ers. 

Proteids 

-      64-55 

Proteids      - 

-       66  -20 

Carbohydrates 

2-05 

Carbohydrates 

1  "60 

Moisture 

+  ■05 

Moisture     - 

3-50 

Fat    - 

-      23*25 

Fat 

2!  "OO 

Mineral  Matter 

6'io 
100  "oo 

Mineral  Matter 

100 -oo 

The  necessity  for  carbohydrates  in  the  food  of  diabetics  is  now 
recognized  in  treatment,  if  the  patient  is  to  be  kept  alive.  Oi.ce  the  amount 
of  carbohydrate  tolerance  for  each  patient  has  been  determined,  the  quantity 
to  be  allowed  can  then  be  prescribed  definitely,  and  it  is  a  very  great  help 
to  know  the  exact  proportion  present  in  the  foods  given.  Messrs.  Callard's 
preparations  have  always  been  thoroughly  dependable  in  this  respect,  and 
our  independent  analyses  have  shown  that  the  foods  contain  actually  what 
is  claimed  and  stated.  Too  many  so-called  "diabetic"  foods  or  "gluten" 
preparations  contain  large  amounts  of  carbohydrate,  and  are  a  hindrance, 
if  not  a  danger,  in  the  treatment  of  diabetes. 

We  heartily  recommend  these  new  preparations  of  Messrs.  Callard. 

ORGANOTHERAPY    PRODUCTS. 

(London  :  The  British  Organotherapy  Co.,  Ltd.,  Carlton  House, 
Lower  Regent  Street,  S.W.) 
A  new  brochure  has  just  been  issued  by  the  Company  which  contains  a 
concise  summary  of  the  latest  information  regarding  the  effects  of  these 
modern  productions,  as  well  as  lists  of  the  conditions  in  which  it  has  been 
shown  that  they  can  be  used  with  advantage.  The  list  of  authorities 
consulted  for  information  is  long,  and  includes  every  name  that  has  been 
associated  with  this  new  development  in  treatment.  A  copy  of  the  bro- 
chure will  be  sent,  on  ai)plication,  to  any  medical  man  mentioning  The 
Practitioner. 


(London  :  Messrs.  M.  Bresillon  &  Co.,  Gamage  Buildings,  E.C.) 

This  preparation  contains  10  per  cent,  of  metallic  mercury,  in  the  most 
minutely  divided  condition  possible  to  obtain.  It  has  a  white  creamy  con- 
sistence and  appearance,  and  has  a  pleasant  camphoraceous  smell.    .As  it 
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contains  no  organic  fats  or  oils,  it  is  very  cleanly  for  use,  and  so  is  possessed 
of  a  very  great  and  definite  advantage  for  the  inunction  method  of  treat- 
ment. This  has  long  been  known  and  recognized  to  be  by  far  the  most 
effective  and  effectual  method  of  treatment  by  mercury,  but  it  has  always 
been  most  objectionable  in  use,  being  dirty,  greasy,  and  prone  to  cause 
irritation.  Clinical  experience  with  mersalv  has  proved  that  its  use  is 
quite  free  from  objection,  and  that  the  mercury  is  entirely  absorbed  by 
the  tissues,  with  the  result  that  the  patient  is  brought  more  quickly  under 
its  influence.  About  one  drachm  is  used  for  inunction,  and  this  amount  has 
practically  disappeared,  leaving  the  skin  dry,  after  a  few  minutes'  light 
rubbing  in.  The  combined  treatment  of  syphilis  by  salvarsan  and  mercury 
now  holds  the  field,  and  this  preparation  offers  an  eminently  satisfactory 
method  for  carrying  out  the  mercurial  part  of  the  treatment.  Mersalv  is 
supplied  in  pots  containing  sufficient  for  15  and  30  days'  treatment. 

.\DAPTABLE    A.XIS    TRACTOR. 

(Birmingham  :  Messrs.  Salt  and  Son.) 

Dr.  Cuming  has  designed  an  ingenious,  adaptable  axis  tractor,  which  can 

be  fitted  to  any  ordinary  pair  of  forceps.     It  is  on  the  principle  of  Xeville's 

axis-traction,  but  possesses  an  indicating  needle  to  show  the  direction  of 

traction,  and  a  sliding  bar  to  allow  the  direction  of  traction  to  be  altered. 

The  advantages  claimed  are  :  that 
it  is  not  complicated  and  there  are 
not  many  parts  to  get  lost  or 
damaged  ;  it  takes  up  very  little 
room  in  the  bag ;  and  it  is  easy 
of  application. 

The  traction  handle  is  fitted 
with  a  swivel,  allowing  the  head  to 
make  its  own  rotation.  The  instru- 
ment is  fixed  to  the  handles  of  the 
forceps  by  means  of  a  screw  on  a 
sliding  bar  above,  while  below  is  an  adjustable  grip  fixing  with  a  screw 
which  gives  the  hold  on  the  handles  and  regulates  the  amount  of  pressure 
made  on  the  head. 

(The  design  has  been  registered,  the  registered  number  being  645,369.) 

"tabloid"  hexamine. 

(London  :  Messrs.  Burroughs  Wellcome  &  Co.) 

In  the  new  edition  of  the  British  Pharmacopoeia,  this  name  has  been 

assigned  to  Hexamethylenetetramine,  the  drug  being  added  to  the  official 

list.     This  powerful  urinary  antiseptic,  diuretic,  and  uric  acid  solvent  is 

now  being  manufactured  at  the  Wellcome   Chemical  Works  in  England, 

and  is  issued  in  "  tabloid  "  form  in  3-grain  and  5-grain  sizes.     The  product 

conforms  in   all  respects  with   the   tests  and   character  of  the  P.B.   1914. 

The  "  tabloids  "  are  put  up  in  isottles  of  25  and  100. 

"  ECONOMIC  "   antiseptic    WATERPROOF. 

(London  :  Messrs.  James  Spicer  and  Sons,  Limited,  50,  Upper  Thames 
Street,  E.C.) 
This  material  has  been  prepared  specially  to  meet  the  demand  for  an 
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economical  and  thoroughly  antiseptic  waterproof  sheeting  to  take  the  place 
of  oiled  silk  and  macintosh  sheets.  We  find  this  paper  like  material 
answers  the  purpose  admirably.  It  has  the  appearance  and  light  weight 
of  paper,  but  it  is  surprisingly  strong,  resisting  attempts  of  considerable 
force  to  tear  it,  when  these  are  made  steadily  and  not  with  a  sudden  jerk. 
It  has  a  perfectly  smooth  surface,  which  does  not  roughen  in  the  least  when 
rubbed  well  after  being  thoroughly  soaked  in  water.  It  is  extremely 
pliable,  becoming  more  so  when  well  wetted  in  water,  and  it  does  not 
crinkle.  It  is  quite  waterproof.  The  material,  therefore,  is  thoroughly 
well  adapted  for  use  for  all  purposes  in  which  oiled  silk,  gutta  jiercha 
tissue,  macintosh  sheeting,  jaconet,  and  the  like,  are  usually  employed.  It 
can  be  obtained  in  rolls,  250  yards  in  length,  and  33  in.  or  70  in.  in  width, 
at  a  price  (sid.  a  yard)  considerably  lower  than  that  of  the  materials  usually 
employed. 

"MELARTO  "    CIGARS. 

(London  :  Messrs.  Melbourne  Hart  &  Co.,  ig,  Basinghall  Street,  E.C.) 
These  cigars  are,  we  understand,  a  new  brand,  manufactured  in  England, 
and  consist  of  a  combination  of  Havana  and  other  tobaccos,  carefully 
selected  and  blended.  It  is  claimed  that,  from  the  method  of  manufacture 
and  the  character  of  the  leaf  employed,  the  cigars  contain  a  minimum  of 
nicotine,  and  accordingly  are  suitable  for  cardiac  patients  who  would  other- 
wise be  "  warned  off "  smoking  altogether. 

On  trial,  we  find  the  "  Melarto  "  Cigars  to  be  well  made,  of  delicate 
flavour  and  pleasing  aroma.  They  smoke  easily  and  evenly,  and  create  a 
white  firm  ash.  Altogether,  whilst  suitable  for  the  ordinary  individual,  the 
"  Melarto  "  might  be  allowed  to  selected  "heart"  patients.  The  prices  are 
much  below  those  for  the  usual  Havana  Cigars. 

POSOLOGICAL    TABLES    OF    THE    BRITISH    I'IIARM.\COI'CEIA,    I9I4. 

(Manchester  :  Messrs.  Jewsbury  and  Brown,  Ardwick  Green.) 
These  tables  give  the  comparative  doses  and  strengths  of  the  various 
oflicial  preparations  in  the  Pharmacopoeias  of  1S9S  and  1914.  The  doses  of 
the  1914  issue  are  given  in  metric  and  Imperial  measures.  The  booklet  is 
in  very  handy  form,  and  the  type  is  clear  and  plain.  No  information  on 
the  point  is  given,  but  we  imagine  that  a  copy  will  be  sent  to  [iractitioners 
on  application. 
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TESTICULAR   TUBERCULOSIS. 

By  JOHN  STEPHEN  McARDLE,  M.Ch..  R.U.I.,  F.R.C.S.I.,  etc. 

Pn/fasor  aj  Surgery,  Universiiy  College,  Dublin;  Surgeon  and  Lecturer  on 

Surgery,   St.    Vincent's   Hospital;   Consulting  Surgeon,    Temple  Street   Hospital 

and  Xational  Maternity  Hospital,  Dublin,  etc. 

[With  Plates  XXXIX.-XL.] 

Before  I  discuss  the  hfe  history  of  testicular  tuberculosis,  I 
wish  to  remind  the  reader  that  the  sexual  function  of  the 
testis  is  not  the  only  one  to  be  considered.  The  external 
secretion  of  that  gland  is  not  the  only  one  which  renders  the 
gland  of  importance  to  the  well-being  of  the  subject,  for  while 
in  the  lower  animals,  such  as  horses,  emasculation  has  few,  if 
any,  ill  effects,  in  man  it  produces  a  profound  mental  impression, 
at  times  of  an  alarming  nature.  Mental  weakness,  and  even 
mania,  have  followed  in  the  track  of  castration  carried  out 
for  the  relief  of  prostatic  trouble  and  for  bilateral  affections  of 
the  testicle.  Interference  with  the  external  secretion  of  the 
testicle  (semen)  can  hardly  be  the  cause  of  the  changes  that 
have  been  noted  after  castration,  and  we  are  driven  to  the 
belief  that  an  internal  secretion  is  manufactured  in  the  cells 
of  the  testicle,  and  carried  to  the  brain  and  other  body  tissues 
through  the  medium  of  the  blood. 

This  thought  has  much  influence  on  the  modem  treatment 
of  diseases  of  the  testicle,  as  will  be  seen  in  the  course  of  this 
paper.  There  are  many  aspects  of  the  subject  of  tuberculosis 
of  the  testicle  demanding  and  well  deserving  deep  study. 
There  is  the  question  of  direct  transmission  to  the  mother  ; 
there  is  the  further  thought,  will  dissemination  through  her 
blood  lead  to  an  hereditary  taint  in  the  progeny  ? 

For  the  present,  we  may  forego  a  discussion  of  these  subjects, 
while   the  surgical  aspects   of  the  matter  in   hand  are  being 

K  K 


488  THE  PRACTITIONER.  1 

dealt  with. 

The  affections,  which  most  simulate  tuberculosis  of  the 
testicle,  are  syphilis  of  that  organ  and  gonorrhceal  epididymitis. 

The  differential  diagnosis  is  rarely  difficult,  for  in  tubercle 
the  epididymis  is  the  primary  centre  ;  in  syphilis,  the  testicle 
proper  is  the  point  of  deposition  of  the  infective  material. 

In  tubercle,  the  testicular  substance  is  usually  encroached 
upon  only  by  pressure,  as  depicted  in  Fig.  i,  which  shows  a 
late  stage  of  tuberculosis  of  the  epididymis,  the  testis  proper 
being  protected  from  invasion  by  the  dense  fibroid  tissues  of 
the  rete,  but  compressed  to  a  third  of  its  natural  size  by  the 
enveloping  mass  of  tubercle,  which  is  breaking  down  with 
abscess  formation  at  its  centre.  A  small  hydrocele  is  associated 
with  the  globus  major.  In  syphilis,  the  testicular  substance  is 
destroyed  early  and  by  direct  infiltration,  as  shown  in  Fig.  2, 
an  instance  of  syphilitic  sarcocele. 

Early  diagnosis  is  essential  to  surgical  success.  The  treat- 
ment of  tuberculosis  of  the  testicle  has  so  changed  in  recent 
times  that  any  delay  in  diagnosis  is  quite  unpardonable.  Some 
time  ago  treatment  was  palliative,  now  operation  is  at  once 
carried  out  according  to  the  conditions  found,  as  follows  : — 

(i)  If  the  tuberculous  matter  is  confined  to  the  globus  major 
or  minor,  removal  of  the  nodule  suffices,  and  the  resulting  cavity 
should  be  obliterated  by  sutures  of  the  finest  catgut,  the  buried 
visceral  layer  of  the  tunica  vaginalis  being  closed  over  the 
globus  by  the  same  material. 

This  operation  should  be  carried  out  by  cutting  through 
the  parietal  tunica  vaginalis,  thereby  reaching  the  site  of 
trouble  by  a  bloodless  as  well  as  a  safe  route. 

(2)  Epididymedoniy. — When  the  entire  epididymis  is  en- 
gaged, it  should  be  entirely  removed,  taking  care  not  to  injure 
the  blood  supply  to  the  testis,  at  its  upper  and  inner  side  close 
to  the  globus  major.  The  vas  should  be  cut  above  the  level 
of  the  testis,  and  if  sound  implanted  by  catgut  suture  into 
the  testicular  substance.  The  wound  left  by  the  removal  of 
the  epididymis  should  then  be  closed  by  suture  of  the  tunica 
albuginea  over  the  rete  testis. 

(3)  Castration. — Should  the  tuberculous  invasion  extend 
through  the  fibro-vascular  rete  testis  into  the  testicle  proper, 
there    is   only  one  procedure  justifiable,   and  that  is  removal 
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Fig.  I. —  I.    Primary    tiodiile.      2.  Hydrocele    of    tunica    albii};inea.      3.  Bve/ilting 
dmi'ii  into  a/)Si-.'ss.     .).   C<>"ij>ir^xf<1  tesliclc. 


Fig.  2. — This  sfiecimen  shows  the  entire  ornan   destroyed   (ly  gummatous    deposit. 
There  icas  a  vaginal  hydrocele  present  in  this  case. 


Pl.ATK   XL 


Fig.  3.— I.  Primary  nodule.     2.  Miliary  tubercles  in  body  of  testes.     3.  Atrophied 
glo\ms  minor.     4.  Cyst  in   rete  testis. 


Fig.  4,— /n    this  case  a  vaginal  hydrocele  preceded   the  deposit  of  tubercle  in  the 

globus  minor.     The  combined  influence  of  these  troubles  has    caused   an  atrophy  of 

the  (fs/iV. 
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of  the  entire  organ  and  as  much  of  the  vas  deferens  as 
possible.  All  infected  scrotal  tissue  should  be  removed  ;  and 
into  the  cavity  thus  formed  a  mass  of  paraffin,  the  shape 
and  size  of  a  normal  testicle,  should  be  imbedded  and  held 
in  position  by  a  purse-string  catgut  suture.  The  higher  up 
this  mass  is  fixed  the  better,  for  there  is  a  tendency  for  it  to 
drop  deep  into  the  scrotal  tissues  as  time  goes  on. 

Fig.  3  represents  a  case  in  which  only  the  last  procedure 
;ould  prove  of  any  service.  It  will  be  seen  in  this  specimen 
Lhat,  while  the  primary  nodule  is  confined  to  the  globus 
major,  the  body  of  the  organ  shows  miliary  tubercles  de- 
stroying the  secreting  substance  ;  at  the  same  time,  the 
globus  minor  is  atrophied,  and  there  is  a  small  cyst  of  the 
jpididymis.  This  condition  is  not  usual  in  adults,  unless 
issociated  with  peritoneal  tuberculosis  ;  indeed,  early  miliary 
:uberculosis  of  the  secreting  portion  of  the  testicle  indicates 
systemic  tuberculosis. 

In  the  treatment  of  these  cases  the  question  often  arises  : 
"  What  should  we  do  with  the  seminal  vesicle,  when  there  is 
thickening  of  that  part,  and  the  urine  is  cloudy  with  mucus 
ind  sometimes  blood  ?  "  The  answer  is,  that  in  nine  cases 
3ut  of  ten  one  or  other  of  the  operations  above-mentioned 
will  relieve  all  vesical  symptoms. 

There  can  be  little  doubt  that  tuberculosis  of  the  testis 
may  have  its  origin  (a)  from  the  primary  lesion  of  the  bladder 
or  prostate  extending  along  the  vas,  (6)  from  the  lymphatic 
irea,  or  (c)  direct  from  the  blood  stream. 

As  regards  the  first  method  of  invasion,  it  must  be  rare, 
"or  very  few  cases  show  signs  of  bladder  trouble,  until  the 
:esticular  disease  is  far  advanced,  and  when  the  local  lesion  is 
iealt  with  the  vesical  symptoms  usually  subside.  This  could 
Qot  be  so,  if  the  primary  lesion  happened  to  be  a  bladder 
tuberculosis,  for  this  disorder  is  very  intractable. 

That  the  infection  is  conveyed  by  the  lymph  channels  is 
bardly  likely,  for  the  flow  of  lymph  is  in  a  direction  away 
from  the  seat  of  disease.  These  lymph  vessels  ma)',  and  no 
doubt  do,  convey  bacilli  from  the  disease-centre  in  the  testicle 
to  the  retro-peritoneal  glands  up  to  the  level  of  the  renal 
veins,  where  often  large  nodules  are  found  ;  but,  in  the  other 
direction,  such  extension  must  be  extremely  rare,  so  that  we 
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are  driven  to  the  conclusion  that  by  far  the  most  frequent 
mode  of  invasion  is  through  the  blood  stream,  as  in  the  case  of 
tuberculous  osteomyelitis. 

The  terminal  arteries  in  the  epididymis  are  so  fine  that, 
given  a  local  condition  favourable  to  the  growth  of  tubercle, 
such  as  follows  slight  injury,  subsiding  gonorrheal  infection, 
or  lowered  vitality  after  fevers,  it  is  easy  to  understand  the 
frequent  occurrence  of  nodules  in  that  structure. 

In  children,  it  is  usual  to  find  the  testis  proper  engaged, 
the  disease  runs  a  rapid  course,  the  caseous  deposits  breaking 
down  and  bursting  through  the  skin  leaving  discharging 
sinuses.  Hernia  testis  often  occurs,  some  of  the  parenchyma 
with  the  tuberculous  granulation  tissue  protruding  through  the 
tunica  albuginea  and  eroded  skin.  There  should  be  no 
enucleation  of  the  testicle  in  children.— ist.  Because  in  the 
event  of  the  trouble  destroying  the  second  testicle  the 
development,  physical  and  mental,  of  the  child  would  be 
seriously  interfered  with ;  2nd.  In  children  many  cases  of 
this  affection  are  secondary  to  pulmonarj''  or  spinal  tuber- 
culosis ;  3rd.  Many  cases  of  spontaneous  cure  have  been 
recorded  after  simple  curretting  away  of  the  caseous  centres 
the  patients  ultimately  becoming  quite  robust. 

I  am  disposed  to  agree  with  the  following  propositions  of 
Jacobson  and  Rowlands  :  — 

(i)  When  erosion  fails  in  lesions  still  limited  to  the 
epidid5'mis.  If  one  or  more  discharging  fistuhe  still  persist 
here,  especially  if  the  patient  is  not  in  a  position  to  avail 
himself  of  a  repetition  of  erosion  and  delay,  castration  should 
be  performed,  slight  as  the  mischief  appears  to  be,  especially 
if  they  afiect  the  patient's  health  or  interfere  with  the  out- 
door exercise  so  necessary  in  these  cases.  It  is  onl}'  too 
probable  that  minute  deposits  are  alreadj'  making  their  way 
into  the  testicle  itself  by  spreading  along  the  rete,  a  condition 
impossible  to  recognize  by  external  manipulation. 

(2)  When  after  erosion  any  fistula  has  healed,  but  careful 
watching  of  the  patient,  ahvays  to  be  insisted  on,  detects  the 
existence  of,  it  may  be,  slight  but  persistent  swelling  in  the 
scrotum,  with  night  sweats  and  loss  of  flesh.  These  may 
point  to  mischief  in  the  remains  of  the  sexual  gland,  and 
not   necessarily  to    disease    in    the    prostate,  etc.,  or    in   the 
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lungs. 

(j;)  When  the  body  of  the  testicle  is  involved.  When  this 
remains  enlarged,  and  liable  to  attacks  of  inflammation, 
castration  should  be  performed. 

(4^  When  the  testicle  remains  atrophied  and  riddled  with 
fistulae,  one  or  more  of  which  persists  in  discharging,  removal 
of  a  useless  and  da'igerous  organ  should  be  practised. 

(5)  When  a  hydrocele  is  present,  especially  if  purulent. 
Wht'n  both  testes  are  involved,  it  is  rarely  justifiable  to  remove 
the  two.  In  young  subjects,  the  worse  may  be  removed,  and 
the  diseased  epididymis  and  vas  deferens  may  be  excised  on 
the  less  affected  side,  the  testicle  being  saved  for  its  internal 
secretion. 

The  palliative  treatment  by  injection  of  iodoform  glycerine 
emulsion,  first  recommended  by  Senn,  has  often  proved  of  great 
service,  and  so  has  the  parenchymatous  injection  of  10  per 
cent,  zinc  chloride  solution,  advocated  by  Lanalongue. 

Tamponing  with  iodoform  gauze,  after  scraping  and 
brushing  the  scrotum  with  2  per  cent,  alcoholic  solution  of 
iodine,  is  sometimes  successful. 

It  is  necessary  in  all  these  cases  to  secure  an  outdoor  life, 
with  good  hygienic  surroundings  and  proper  food. 

The  best  drugs  to  aid  us  in  the  drying  up  of  discharges  are 
lactate  of  calcium  internally,  and  locally  a  solution  of  acetate  of 
aluminium  (30  grs. — ,5J.). 

Occasionally,  tubercle  in  the  epididymis  is  associated  with 
a  vaginal  hydrocele,  as  shown  in  Fig.  4  (Plate  XL.),  but  this 
is  purely  accidental.  Syphilis  is  much  more  frequently  the 
cause  of  secondary  hydrocele. 


>  »  >  »  1 


492  THE  PRACTITIONER. 


THE  USES  OF  PARAFFIN  IX  GENERAL  PRACTICE. 

By  eric  PRITCHARD,  M.A.,  M.D.,  M.R.C.P. 

Physician  to  the  Queen's  Hospital  for  Children;   Physician  to  Out-Patients,  Ci 

of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park ; 

Honorary  Physician  for  Infant  Consultations, 

St.  Marylebone  General  Dispensary,  etc. 

The  use  of  liquid  paraffin,  in  the  treatment  of  constipation 
and  other  conditions  secondary  or  contributory  to  intestinal 
stasis,  is  now  so  universal  in  this  country  that  it  is  difficult  to 
realize  that  the  method  is  comparatively  new  in  England, 
and  still  almost  unknown  in  foreign  countries  and  in  America. 
The  extent  to  which  many  of  us  have  become  dependent 
on  liquid  paraffin,  in  the  treatment  of  the  above  conditions 
in  hospital  practice,  has  been  somewhat  forcibly  brought 
home  to  us  by  the  difficulty  or  impossibility  of  prescribing  it 
now,  owing  to  its  prohibitive  price.  Before  the  war,  the  price 
was  about  4s.  per  gallon  ;  at  the  present  moment,  it  is 
about  25s. 

Although  the  rational  use  of  pure  liquid  petroleum  in  the 
treatment  of  constipation  is  quite  new,  crude  forms  of  the 
oil,  both  for  external  and  internal  use,  have  been  employed 
for  a  great  number  of  complaints  from  the  very  earliest  times. 
This  is  shown  by  the  writings  of  Herodotus  and  Pliny,  but 
strange  as  it  now  appears  from  our  more  accurate  knowledge 
of  its  chemical  and  physical  properties,  the  crude  oils  were 
chiefly  esteemed  as  cures  for  bronchial  and  pulmonary 
affections,  and  not  for  their  properties  as  intestinal  lubricants. 

Most  of  the  liquid  paraffins  now  used  for  internal 
administration  are  practically  tasteless  and  free  from  toxic 
substances,  but  they  still  vary  in  chemical  composition  ;  indeed, 
the  British  Pharmacopoeia  does  not  fix  any  official  standard 
of  purity,  but  only  insists  on  certain  simple  requirements 
iis  regards  volatility  and  specific  gravity. 

Although  there  can  be  no  doubt  that  all  the  liquid  and 
solid  paraffins  owe  their  efficacy  to  their  local  and  mechanical 


PARAFFIN  IN  GENERAL  PRACTICE.  493 

action,  it  is  not  so  verj-  long  ago  that  a  certain  largely  advertised 
brand  of  petroleum  emulsion  obtained  an  immense  sale  as  a 
substitute  for  cod  liver  oil.  Owing  to  the  claims  that  were 
made  for  it  and  to  its  superficial  resemblance  to  Scott's 
Emulsion,  this  parafiin  preparation  was  employed  in  the 
treatment  of  wasting  diseases,  just  as  if  it  were  actually  a 
highly  nutritious  food.  I  remember  well,  when  1  was  Dr. 
W.  B.  Cheadle's  House  Physician  at  St.  Mary's  Hospital  in 
1892,  that  a  large  consignment  of  this  emulsion  was  sent  to 
the  hospital,  and  that  we  tried  it  in  the  children's  ward  in 
several  cases  of  tuberculosis  with  wasting.  We  soon  gave  it 
up,  however,  in  favour  of  our  old  friends  cod-liver  oil  and 
steel  wine.  Although  I  was  unaware  of  the  fact  at  the 
time,  I  subsequently  learned  that  Dr.  N.  A.  Randolf,'  an 
American  physician,  had  proved  in  the  year  1884  that,  if 
petroleum  in  the  natural  or  emulsified  condition  was  taken 
by  the  mouth,  the  whole  of  it  could  be  recovered  from  the 
faeces,  and  that  it  had  no  value  as  a  food  or  as  a  physiologically 
active  drug.  Writing  on  the  same  subject  in  1899,^  Dr.  Robert 
Hutchison  made  the  suggestion  that  parafifin  might  possibly 
serve  as  a  substitute  for  mucus,  in  cases  in  which  there  was  a 
deficiency  of  this  secretion  in  the  bowel.  I  am  not  aware  that 
this  ingenious  hint  was  put  to  practical  proof  in  the  treatment 
of  constipation  before  1906,  but  it  certainly  prompted  me  to 
make  the  experiment  in  that  year  in  a  number  of  intractable 
cases  of  constipation  in  infants.  I  was  led  to  make  this  experi- 
ment, because  I  was  highly  dissatified  with  the  results  obtained 
from  the  routine  methods  of  treating  this  condition.  Most  of 
all  was  I  dissatisfied  with  the  results  afforded  by  the  then 
popular  treatment  of  prescribing  olive  oil.  Most  physicians, 
who  have  experience  in  the  treatment  of  infants,  know  that 
one  of  the  commonest  causes  of  constipation  in  artificially-fed 
cases  is  excess  of  fat  in  the  food ;  at  that  time,  I  was  less 
familiar  with  this  fact  than  I  am  now. 

If,  in  cases  of  constipation  due  to  excess  of  fat — and  the 
diagnosis  may  be  made  from  the  greasy  and  light-coloured 
character  of  the  stools— additional  supplies  of  fat  are  given  in 
the  hope  of  relieving  the  symptom,  it  will  generally  be  found 

■  Procetdings,  Academy  of  Natural  ScUnces,  Philadelphia,  1884. 
-'  British  Medical  Journal,  March  24,  1899. 


494  THE  PRACTITIONER. 

that  the  condition  will  become  worse. 

It  is  in  such  cases  that  a  mechanical  lubricant  such  as 
paraffin  becomes  indicated,  and,  acting  on  Dr.  Hutchison's 
suggestion,  I  substituted  it  for  olive  oil  in  a  number  of  cases 
with  unqualified  success.  I  have  since  learnt  that  1  was  not 
the  first  to  recognize  the  advantages  of  paraffin  in  the  treatment 
of  constipation,  for  the  late  Dr.  H.  H.  Symes-Thompson  '  wrote 
to  the  same  effect  in  1905,  and  Dr.  Neville  T.  Wood  ■  anticipated 
me  b}'  a  few  months  in  1 906.  Moreover,  the  details  of  Professor 
A.  Schmidt's  para-regulin  treatment,  which  embodied  a  similar 
principle,  were  almost  simultaneously  published  in  Germany. 

The  mechanical  effects  of  paraffin  as  a  lubricant,  and  the 
controlling  influence  which  it  exercises  on  intestinal  stasis, 
explain,  I  believe,  the  high  repute  in  which  petroleum  is  held 
in  the  treatment  of  cases  of  chronic  bronchitis  and  other  patho- 
logical conditions,  which  may  be  secondary  to  intestinal 
intoxication.  Owing  to  the  fact  that  paraffin  cannot  be 
absorbed  from  the  intestine,  it  can  exercise  no  direct  thera- 
peutic influence.  I  was  at  one  time  inclined  to  believe  that 
the  high  estimation,  in  which  petroleum  emulsions  were  held,  was 
due  to  psychological  causes,  or  possibly  to  the  hypophosphites 
which  they  generally  contained.  I  have,  however,  now  modified 
this  view,  and  in  those  cases  in  which  the  exhibition  of  the 
emulsion  proves  efficacious,  I  believe  the  result  is  due  to  the  relief 
of  constipation,  and  to  the  control  of  intestinal  intoxication. 
This  view  is  strengthened  by  my  experiences  with  the  long- 
continued  use  of  paraffin  in  cases  of  exophthalmic  goitre, 
neurasthenia,  melancholia  and  other  nervous  disorders,  which 
may  be  attributed  to  the  chronic  poisoning  of  the  nervous 
system  with  the  products  of  intestinal  putrefaction.  There  is 
no  class  of  case  in  which  petroleum  proves  so  universally 
useful  as  in  that  well  known  condition  in  children,  which  is 
accompanied  b}'  peevishness  and  nervous  irritability,  and  in 
which  the  breath  is  offensive,  the  tongue  coated,  and  the 
motions  foul ;  symptoms  which  may  be  reasonably  referred 
to  the  secondary  effects  of  intestinal  intoxication. 

Although  I  think  it  is  impossible  to  dispute  the  good  results 
\\  hich  are  obtained  by  the  continued  use  of  paraffin  in  such 

'   Transactions  Med.  Soc.  Lend.,  Vol.  28,  p.  236,  1905. 
■■'  Journal  West  London  Med.  Soc,  .Ap.  1906. 
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cases,  it  is  arguable  whether  they  are  exchisivel}-  due  to  any 
special  properties  of  this  mineral  oil  or  merely  to  the  relief  of  in- 
testinal stasis.  Long  before  paraffin  was  employed  for  internal 
administration,  it  enjoyed  a  high  reputation  as  a  local  application 
to  mucous  surfaces  in  cases  of  chronic  catarrh.  There  are  few 
practitioners,  I  imagine,  who  have  not  prescribed  the  parolein 
spray  for  chronic  cases  of  phar)ngitis,  laryngitis,  and  rhinitis, 
and  cannot  endorse  the  advantages  of  this  line  of  treatment  ; 
further,  as  a  local  application  in  cases  of  diphtheria  the  crude 
form  of  paraffin,  was  held,  before  the  da5's  of  antitoxin,  in  high 
estimation  as  a  solvent  of  the  membrane.  Whether  this 
solvent  action  is  to  be  ascribed  to  some  volatile  property 
of  crude  paraffin,  which  is  removed  in  the  process  of  refining, 
or  to  some  inherent  property  in  the  fixed  oil,  which,  con- 
sequently, may  be  present  in  the  pure  forms  now  taken 
internally,  I  am  unable  to  say,  but  in  the  Year  Book  of 
Treatment,  1895  (page  1678),  there  appears  an  account  of 
some  experiments  which  prove  that  the  disintegration  of 
diphtheritic  membrane  takes  place  when  agitated  in  vitro  with 
crude  paraffin.  It  is  just  possible  that  pure  liquid  paraffin, 
when  orally  administered  as  a  laxative,  may  have  some  second- 
ary therapeutic  influence  in  restraining  intestinal  intoxication, 
by  loosening  pieces  of  diseased  membrane,  or  by  restoring 
health  to  the  mucous  membrane  in  some  other  way. 

In  membranous  and  other  forms  of  colitis,  crusts  of 
inspissated  mucus  often  adhere  to  the  surface  of  the  bowel, 
and  by  interfering  with  normal  absorption  may  thus  pre- 
dispose to  putrefaction  of  the  bowel  contents.  I  do  not 
think  that  we  can  claim  for  petroleum  any  direct  antiseptic 
properties,  for  it  is  notorious  that  when  petroleum  emulsions 
are  made  with  decoctions  of  Irish  moss  they  very  readily 
become  decomposed,  unless  some  additional  antiseptic,  such 
as  benzoic  acid,  is  combined  with  it.  On  the  other  hand,  it 
is  possible  that  when  petroleum  is  well  mixed  up  with  the 
food  which  is  contained  in  the  stomach  and  intestine,  it  may 
promote  nutrition  by  interference  with  absorption.  This 
sounds  paradoxical,  but  there  can  be  no  doubt  that  nutrition 
is  ultimately  prejudiced  in  an  unfavourable  way  by  the  ab- 
sorption of  an  excess  of  food,  and  most  people  eat  too  much. 

In    patients,  therefore,  who   habitually   over-eat,  nutrition 
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may  be  benefited,  if  the  quantity  of  food  assimilated  is  con- 
trolled ;  provided  that  the  passage  of  the  unabsorbed  food  is 
facilitated  through  the  bowel,  which  is  almost  invariably  the 
case  under  the  influence  of  paraffin. 

Although  relief  from  constipation  is  the  common  experi- 
ence of  those  who  take  petroleum  regularly,  it  must  be 
acknowledged  that  in  certain  exceptional  cases  a  contrarj' 
result  follows,  and  the  bowels  become  even  more  obstinate. 
This  unexpected  result  may  be  explained  as  follows.  In  spite 
of  the  softening  and  lubricating  influence  of  the  paraffin,  or 
perhaps  more  correctly  speaking  in  consequence  of  it,  the 
neuro-muscular  mechanism  of  the  bowel  ma5%  when  paraffin  is 
given,  miss  the  accustomed  stimulus  of  the  scybalous  mass  and 
fail  to  act. 

I  have  met  with  a  few  instances  in  which  "biliousness"  has 
been  complained  of  after  taking  paraffin.  "Biliousness"  is 
a  term  somewhat  loosely  employed,  but  although  usually 
used  to  indicate  sensations  of  nausea,  it  more  often  implies 
some  failure  of  liver  function  in  consequence  of  overwork,  as 
for  instance  in  those  cases  in  which,  owing  to  the  over- 
production of  toxic  by-products  of  digestion,  the  oxidizing  and 
scavenging  duties  of  the  liver  are  over-taxed.  The  taking  of 
paraffin  can  only  relieve  the  liver  of  work  of  this  kind,  and 
therefore  cannot  predispose  to  this  kind  of  biliousness.  Inas- 
much as  paraffin  is  never  absorbed  into  the  system,  and  cannot 
reach  this  organ  by  any  other  route,  it  is  difficult  to  see  how 
it  can  influence  liver  function  ;  neither  is  it  probable  that  it 
directly  or  indirectly  stimulates  the  stomach  or  intestine  and 
thus  predisposes  to  sensations  of  nausea  or  vomiting.  On  the 
other  hand,  it  is  conceivable  that,  psychologically  or  by 
suggestion,  it  may  sometimes  lead  to  subjective  symptoms 
of  this  kind,  owing  to  its  greasy  properties,  its  peculiar  want  of 
taste,  and  to  ideas  associated  with  its  familiar  uses. 

I  find,  as  the  result  of  a  fairly  long  experience  of  the  use 
of  the  emulsion  of  petroleum,  that  there  are  few  conditions  in 
infancy  which  are  not  benefited  by  its  use,  when  given  alone 
or  in  combination  with  other  drugs. 

I  now  place  such  reliance  on  petroleum,  that  I  nearly  always 
use  it,  in  the  emulsified  form,  as  a  vehicle  for  administering  other 
drugs  to  infants  or  children.     Most  of  the  abdominal  pains  and 
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discomforts  from  which  children  suffer  are  ascribed  to  "  wind," 
and  it  is  highly  probable  that  "  wind "  implies  a  spasmodic 
contraction  of  some  intestinal  or  gastric  muscle,  either  an 
entero-spasm,  a  spasm  of  some  sphincter,  or  some  form  of 
dysperistalsis.  In  such  conditions,  a  lubricant,  such  as  paraffin, 
by  promoting  the  passage  of  the  intestinal  contents  tends  to 
remove  the  source  of  the  spasm. 

Another  condition  in  childhood,  in  which  paraffin  is  in- 
valuable, is  that  of  thread- worms.  Before  I  learnt  the  advantage 
of  petroleum  in  this  connection,  I  never  experienced  much 
success  in  the  treatment  of  this  intractable  condition  by  the 
use  of  ordinary  anthelmintics,  now  I  feel  the  greatest  confi- 
dence that  the  continued  and  free  administration  of  the  paraffin 
will  effect  a  cure. 

If  we  can  keep  the  fully-developed  worms  and  their  ova  on 
the  move,  there  is  small  probability  that  the  parasite  will  have 
time  to  pass  through  the  successive  stages  which  intervene 
between  ovum  and  maturity  ;  it  will  be  expelled  from  the  body 
before  it  can  lay  its  eggs.  In  unhealthy  conditions  of  the 
mucous  membrane,  especially  when  there  are  crypts  and  irregu- 
larities on  its  surface,  where  dried  or  serai-inspissated  mucus 
can  accumulate,  the  ova  find  the  very  conditions  which  are 
necessary  for  incubation.  With  the  regular  administration  of 
paraffin,  collections  of  mucus  of  this  kind,  with  contained 
parasites  or  their  eggs,  are  swept  out  of  the  bowel.  In 
the  treatment  of  thread-worms,  paraffin  need  not  be  used 
to  the  exclusion  of  other  drugs,  which  have  proved  their 
value,  but  rather  in  conjunction  with  them,  and,  if  neces- 
sary, other  rational  hygienic  expedients  may  be  employed 
as  well. 

METHOD    OF   ADMINISTRATION. 

Thanks  to  the  ingenuity  of  the  modern  pharmacist,  the 
varieties  of  petroleum  available  for  administration  are  without 
number.  First  of  all,  there  is  the  refined  liquid  petroleum, 
flavoured  or  unflavoured ;  secondly,  there  are  a  whole 
series  of  emulsions ;  and,  thirdly,  there  are  solid  forms 
which  are  eaten  or  swallowed  like  a  bolus  of  jam  or  con- 
fection. Each  of  these  forms  has  its  special  advantage  under 
varj'ing  circumstances  and  for  special  conditions. 

Liquid  paraffin,  though  long  included  in  the  British  Phar- 
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macopoeia  among  the  list  of  official  drugs,  is,  as  I  have  already 
stated,  a  mineral  oil  of  indefinite  composition.  As  a  matter  of 
fact,  no  two  samples  of  liquid  paradfin  are  exactly  identical  as 
regards  chemical  constitution  nor  as  regards  taste,  and,  conse- 
quently, even  without  any  artificial  flavouring  or  colouring, 
both  wholesale  and  retail  houses  are  able  to  place  on  the 
market  distinctive  brands,  under  proprietary  or  registered 
names,  and  some  of  these  are  sold  at  a  higher  price  than  is 
warranted  by  their  intrinsic  merits.  Liquid  paraffin  of  various 
quantities  and  of  different  degrees  of  refinement  is  sold  under 
the  following  synon}'ms,  which  are  selected  at  random  from 
a  very  long  list :  — Adepsine  oil,  Alboline,  Atoleine,  Glymol, 
Parolein,  Saxol,  Internol,  Chrismol,  and  Chrismaline. 

Unless  there  is  some  special  object  in  view,  or  some  idio- 
cyncrasy  of  taste  to  be  humoured,  I  would  suggest  that  prac- 
titioners, who  prescribe  liquid  paraffin  for  their  patients,  should 
order  it  under  the  official  designation  of  ''  Petroleum  liquidum 
purum."  Patients  who  take  the  oil  every  night  will  find  it 
economical  to  purchase  it  by  the  gallon,  rather  than  in  small 
quantities.  After  the  initial  prejudice  against  swallowing  so 
insipid  and  oily  a  liquid  has  been  overcome,  patients  seldom 
object  to  the  nightly  dose,  but  for  the  fastidious  it  is  quite  easy 
to  disguise  the  oil  with  an  artificial  cloaking  of  colour  and 
taste,  so  that  it  almost  defies  recognition.  For  those  who 
appreciate  a  peppermint  taste  and  a  green  colour,  the  addition 
of  a  little  chlorophyll  and  a  small  quantity  of  menthol  or 
essence  of  peppermint,  renders  the  oil  quite  agreeable  and 
not  altogether  unlike  the  well-known  liqueur  "  Crcme  de 
Menihe." 

nOSAGE. 

It  is  very  difficult  to  predict  in  any  pariicular  case  what 
quantity  of  liquid  paraffin  will  produce  the  required  result. 
Tiie  appropriate  dose  can  best  be  settled  by  a  few  preliminary 
experiments.  In  the  majority  of  cases,  one  to  two  table- 
spoonfuls  taken  before  going  to  bed  give  satisfactory'  results. 
Some  patients  who  are  sensitive  to  the  influence  of  paraffin 
find  a  teaspoonful  sufficient,  ••■.hile  others  may  require  as  much 
as  2  ozs.  Infants  and  children  require  smaller  doses  in  pro- 
portion to  their  age.  The  time  which  liquid  paraffin  takes 
to  traverse   the   whole   length   of  the   intestine  and  produce 
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an  action,  difTers  very  materially  with  different  individuals. 
Each  person  must  discover  his  own  "  latent  period,"  and 
time  the  dose  accordingly.  Some  patients  with  voluminous 
intestines  and  pronounced  stasis  have  very  long  latent 
periods. 

I  have  met  with  several  instances  in  which  the  delay 
between  the  time  at  which  the  dose  is  taken,  and  the 
appearance  of  the  oil  in  the  stools  has  been  as  much  as 
48  hours.  In  such  cases,  although  the  patient  may  have  an 
action  every  morning  with  the  greatest  regularity,  the  con- 
tents of  the  motion  represents  food  which  was  taken  48  hours 
previously. 

EMULSION    OF    PARAFFIN. 

A  far  more  elegant  method  of  administering  petroleum 
consists  in  prescribing  it  in  the  form  of  an  emulsion.  In 
contradistinction  to  pure  liquid  petroleum,  the  emulsion  will 
mix  with  almost  any  other  fluid  ;  consequently,  it  is  easy 
to  flavour,  and  it  constitutes  an  excellent  vehicle  for  the 
administration  of  other  drugs,  whether  soluble  or  insoluble. 

The  fact  that  pure  liquid  petroleum  will  not  mix,  but 
remains  in  a  laj-er  either  at  the  top  or  bottom  of  the  liquid 
to  which  it  is  added,  in  accordance  with  the  respective 
specific  gravities  of  the  two  bodies,  must  clearly  render  it 
unsuitable  for  administration  in  those  cases  in  which  it  is 
desired  to  incorporate  a  lubricating  agent  with  the  general 
contents  of  the  bowel.  For  instance,  in  the  prevention  ot 
the  formation  of  those  hard  scybalous  masses  which  cause 
so  much  trouble  to  infants  and  children,  especiall)'  if  there  is 
a  crack  or  fissure  of  the  anus,  a  petroleum  emulsion  which 
becomes  thoroughly  well  mixed  up  with  the  bowel  contents 
and  forms  soft  homogeneous  stools,  is  far  more  suitable  than 
the  plain  oil,  which,  though  it  may  lubricate  the  surface  of 
the  mass  and  thus  expedite  removal,  does  not  necessarily 
prevent  the  formation  of  scybala. 

The  disadvantages  attaching  to  the  use  of  the  emulsions  are  : 
firstly,  that  they  are  more  expensive,  and  secondly,  that  to 
achieve  the  same  results  they  must  be  given  in  much  larger 
doses.  As  usually  prepared,  emulsions  of  petroleum  do  not 
contain  more  than  one-third  their  volume  of  the  pure  oil,  and 
consequently  the  dose  must  be   three  times  larger.      Certain 
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emulsions  ("  Semprolin  "  brand),  however,  prepared  by  a  special 
process  are  said  to  contain  as  much  as  60  per  cent,  of 
standardized  petroleum  ;  if  these  are  used,  a  correspondingly 
smaller  dose  is  required.  But  since  the  best  results  with  the 
emulsion  are  not  obtained  with  the  large  single  dose,  but  with 
the  small  repeated  dose,  the  actual  quantity  prescribed  for  a 
dose  need  not  be  excessive. 

For  infants,  I  usually  order  half  to  one  teaspoonful  after  each 
feeding,  or  if  they  are  artificially  fed,  the  same  quantity 
incorporated  with  the  contents  of  the  bottle  ;  while  for  adults, 
one  tablespoonful  after  each  meal  is  usually  sufficient. 

In  ordering  petroleum  emulsions,  whether  of  the  Semprolin 
or  other  brands,  it  is  most  important  to  take  precautions  that  a 
simple  emulsion  is  provided,  to  which  no  hypophosphites  or 
other  supplementary  drugs  have  been  added.  I  mention  this 
because  since  petroleum  emulsions  have  become  popular  in 
the  treatment  of  constipation,  certain  well  known  varieties  which 
contain  comparatively  large  quantities  of  h)'pophosphites  have 
been  taken  by  unsuspecting  persons  in  the  large  doses  which  are 
necessary  to  provide  the  required  result.  The  hypophos- 
phites are  most  valuable  drugs,  but  they  should  not  be  taken 
in  large  doses  or  they  will  defeat  their  own  objects.  If  each 
teaspoonful  of  emulsion  contains  one  grain  of  hypophosphite, 
and  the  patient  takes  half  an  ounce  three  times  a  day,  he 
will  be  taking  as  much  as  12  grains  of  hypophosphite  in  the 
24  hours— far  too  large  a  dose. 

The  following  is  the  formula  of  the  petroleum  emulsion 
which  I  almost  invariably  employ  both  in  hospital  and  private 
practice.  It  has,  however,  this  disadvantage,  that  it  cannot  be 
made  satisfactorily  in  small  quantities,  in  fact  in  any  quantity 
less  than  one  gallon. 

Paraffini  liquidi  p.h.      -  -      -  33*00 
Acidi  Benzoici. 

Glusidi  -            -            -  -  ana.  0-05 

Olei  Cinnamomi      -  -            -  o-io 

Decoctum  Chondri  Crispi  -  ad.  100  ■  00 

This  emulsion  has,  however,  the  compensatory  advantage 
that  it  can  be  made  very  cheaply,  since  the  emulsifying  agent, 
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decoction  of  Irish  moss,  is  much  less  expensive  than  the  mucilages 
of  gum,  acacia,  or  tragacanth  which  are  usually  employed. 

sot-ID    FORMS   OF    PETROLEUM. 

In  conclusion,  I  would  say  a  few  words  about  the  now 
popular  solid  forms  of  paraffin  which  are  employed  in  the 
treatment  of  constipation. 

The  ordinary  white  vaseline  is  typically  a  solid  variety, 
and  in  purity  and  degree  of  refinement  it  varies  quite  as 
much  as  the  liquid  forms.  From  the  therapeutic  point  of 
view,  there  can  be  no  doubt  that  a  tablespoonful  of  ordinary 
vaseline  is  quite  as  efficacious  as  the  very  best  and  most  ex- 
pensive variety  of  liquid  paraffin,  dressed  up  with  all  the 
refinements  of  the  latest  pharmaceutical  methods.  But  it 
would  take  a  bold  man  to  swallow  a  tablespoonful  of  vaseline 
ever}-  night,  whereas  there  is  seldom  any  protest  against  taking 
a  similar  amount  of  the  liquid  variety. 

At  one  hospital  with  which  I  am  acquainted,  vaseline  has 
been  regularlj'  prescribed  for  a  number  of  years  in  the  treat- 
ment of  haemorrhoids  and  painful  fissures  of  the  arms,  but  I 
can  see  no  reason  for  resorting  to  so  inartistic  a  method  of 
pharmacy,  now  that  so  many  new  and  comparatively  cheap 
preparations,  which  answer  the  same  purpose,  can  be  employed. 
Since,  in  consequence  of  the  war,  pure  liquid  petroleum  has 
become  so  expensive,  I  have  been  driven  to  find  some  cheaper 
substitute  for  hospital  use,  and  I  find  that  a  very  nice  confec- 
tion of  vaseline  can  be  made  by  rubbing  it  up  with  chocolate 
and  casein.  Treated  in  this  way  it  loses  all  resemblance  to  its 
original  and  suggestively  disagreeable  progenor,  and  constitutes, 
even  at  present  prices,  a  very  cheap  laxative. 

Among  the  new  preparations  of  solid  paraffin  must  be 
included  that  very  interesting  series  of  solid  emulsions  which 
contain  some  99  per  cent,  of  liquid  paraffin  in  a  completely 
jellified  form.  These  solid  paraffins  look  uncommonly  like 
vaseline,  but  unlike  vaseline  they  can  be  coloured  and  flavoured 
without  losing  their  transparency ;  they  represent  a  very  in- 
teresting development  of  scientific  pharmacy.  Those  who  are 
interested  in  the  physical  properties  of  these  very  remarkable 
emulsions  will  find  an  account  of  them  in  the  Transactions  of 
the  Chemical  Society,  Vol.  XCI.,  by  Mr.  Spencer  Umfreville 
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Pickering. 

Another  excellent  preparation  of  paraffin  in  the  solid  form 
is  manufactured  in  combination  with  malt,  and  results  in  a  very 
agreeable  granulated  powder,  not  unlike  ordinary  sugar  candy  or 
brown  sugar.  It  is  known  as  Wander's  Malt  Extract  with 
paraffin  ;  it  is  said  to  contain  50  per  cent,  of  liquid  paraffin  by 
weight,  and  to  be  made  in  this  country— a  very  desirable 
qualification. 

As  in  the  case  of  the  liquid  paraffin  so  with  respect  to  the 
solid  forms,  it  is  impossible  to  fix  any  definite  standard  of 
dosage,  the  latter  must  be  determined  by  individual  experi- 
ment, but,  as  a  rule,  the  equivalent  of  one  tablespoonful  of  the 
pure  oil  must  be  taken  in  the  24  hours  to  secure  a  good 
evacuation. 
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NOX-SUPPURATIVE   FORMS  OF   MIDDLE-EAR 
DEAFNESS* 

By  W.  STUART-LOW,  F.R.C.S. 
Surgeon  to  the  Central  London  Throat,  Nose,  and  Ear  Hospital,  etc. 

I  PROPOSE  to  consider  those  forms  of  middle-ear  obstruction, 
usually  thought  to  be  non-suppurative  in  origin,  which  are 
a  very  common  cause  of  deafness.  It  will  be  well  first  to 
recall  some  features  in  the  anatomy  of  the  middle-ear,  for 
this  will  help  to  show  how  easily  obstructions  can  occur  in 
a  cavity  of  such  conformation. 

The  bony  cavity  of  the  middle  ear  is  a  chink  or  excava- 
tion in  the  petrous  portion  of  the  temporal  bone.  This  recess 
is  flattened  laterally,  being  about  half  an  inch  antero-posteriorly 
and  somewhat  over  half  an  inch  vertically,  the  upper  part 
being  a  slight  bulging  space  called  the  attic.  The  middle-ear 
space,  known  as  the  tympanum,  is  very  narrow  because  of 
a  projection  outwards  from  its  inner  wall,  and  of  an  indrawing 
of  the  outer  \vall  which  is  membranous,  viz.,  the  tympanic 
membrane.  The  protuberance  so  conspicuous  on  the  inner 
wall  is  known  as  the  promontory,  and  the  width  of  this 
cavnty  in  this  portion  is  reduced  to  one-sixth  of  an  inch  by 
the  approximation  of  the  two  walls,  outer  and  inner.  Con- 
sidering that  this  narrow  space  has  three  small  bones  stretching 
across  it  from  without  inwards,  and  that  in  the  mucous  lining 
there  are  folds  passing  from  the  bones  to  the  lateral  walls 
and  roof,  it  is  obvious  that  the  cavity  may  readily  become 
narrowed  and  partially  obliterated  by  adhesions  between 
the  lateral  walls,  and  by  thickenings  of  these  mucous  folds. 

The  nomenclature  and  classification  of  non-suppurative 
obstructive  forms  of  middle-ear  deafness  are  ver)'  imperfect, 
and  an  improvement  in  this  direction  is  much  to  be  desired. 
A  simple,  usual,  and  yet  sufficiently  comprehensive  grouping 

*  P.ased  on  a  Lecture  delivered  at  the  Central  London  Throat,  Nose,  and 
Ear  Hospital. 
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of  these  various  forms  of  tympanic  deafness  is  : — 

1.  Eustachian  catarrh. 

2.  Middle-ear  catarrh. 

3.  Exudative  catarrh. 

4.  Oto-fibrosis, 

5.  Otosclerosis. 

With  the  exception  of  the  last,  this  order  indicates  a  gradation 
from  most  simple  to  severe  and  complicated  in  origin,  progress, 
prognosis,  and  treatment. 

1.  Eustachian  catarrh.— In  Eustachian  catarrh,  there  is  chiefly 
an  excess  of  mucus  in  the  Eustachian  tubes,  although  the 
tympanic  cavity  doubtless  contains  an  increased  amount  of 
secretion  in  the  majority  of  patients. 

2.  Middle-ear  catarrh. — In  middle-ear  catarrh,  the  tympanic 
cavity  mainly  holds  the  excess  of  mucu?,  although  the  Eus- 
tachian tubes  are  clogged  as  well  witli  more  or  less  altered 
mucous  secretion. 

3.  Exudative  catarrh. — In  exudative  catarrh,  the  mucus 
has  become  more  viscid,  and  has  formed  tags  and  folds  gluing 
the  tympanic  membrane  to  the  inner  wall  of  the  middle-ear, 
and  there  are  bands  binding  the  ossicles  and  tympanic  mem- 
brane in  various  degrees  of  firmness. 

4.  Oto-fibrosis. — In  oto-fibrosis,  the  binding  bands  and  tags 
have  become  much  more  fibrous,  from  blood-vessels  having 
formed  in  their  substance,  and  so  an  actual  fibrous  tissue 
change  has  taken  place. 

5.  Otosclerosis. — Oto-sclerosis  is  in  a  class  by  itself,  for  it 
seems  to  be  somewhat  of  a  specific,  running  a  definite  course, 
always  resulting  in  a  definite  osseous  change,  viz.,  an 
osseous  fixation  of  the  foot  of  the  stapes  at  its  insertion  into 
the  fossa  ovalis ;  it  springs  from  some  cause  hitherto  un- 
fathomable, and,  according  to  my  experience,  it  is  frequently 
diagonally  hereditary  from  father  to  daughter  and  from  mother 
to  son. 

I  will  discuss  these  forms  of  tympanic  deafness  in  the  order 
given  : — 

I.    EUSTACHIAN    CATARRH. 

This,  which  might  be  termed  the  acute  form  of  middle-ear 
catarrh,  may  occur  at  any  age,  but  is  conspicuously  common  in 
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the  younger  class  of  patients.  The  reason  for  this  will  be 
obvious  and  easily  remembered,  when  the  principal  cause  is 
known  to  be  the  presence  of  enlarged  tonsils  and,  especially, 
of  adenoids.  There  is  very  frequent!)'  as  well  congestive  nasal 
obstruction,  and  its  accompanying  nasal  catarrh.  Such  patients 
are  very  liable  to  attacks  of  naso-pharyngeal  catarrh,  which  is 
mostly  septic  in  its  origin,  and  this  induces  Eustachian  and 
middle-ear  catarrh.  If  a  culture  be  taken  from  the  mucus 
found  in  excess  in  the  Eustachian  tubes,  septic  organisms  will 
almost  invariably  be  discovered,  but  not  often  of  the  most 
virulent  types;  therefore,  strictly  it  is  not  quite  correct  to 
classify  these  catarrhs  as  non-septic  in  origin,  but  it  is  clinically 
convenient  to  do  so.  A  young  person  more  or  less  suddenly, 
often  after  a  sore  throat  or  a  head  cold,  develops  deafness, 
especially  in  the  presence  of  enlarged  tonsils  and  adenoids. 
Such  deafness  is,  in  the  larger  proportion  of  instances,  due  to 
Eustachian  catarrh.  Just  as  the  nose  feels  stuffy,  so  the  ears 
feel  muffled  ;  deafness  is  then  complained  of,  and  slight  sing- 
ing, humming,  bubbling,  or  cracking  sounds  are  heard  in 
the  ears. 

The  diagnosis  can  be  clinched,  and  the  prognosis  made 
good  by  applying  the  proper  and  best  treatment,  viz.,  politze- 
rization. One  effective  application  will  always  restore  the 
hearing,  and  reduce  or  abolish  the  noises ;  it  gives  the  Eus- 
tachian tubes  and  middle  ear  an  air  bath,  forcing  air  bubbles 
through  the  mucus  and  dissipating  the  obstruction  it  has  been 
causing.  This  ought  to  be  repeated  daily,  if  no  inconvenience 
in  the  way  of  discomfort  in  the  ears  is  complained  of.  A  little 
mentholized  vaseline  (four  to  ten  grains  to  one  ounce)  may 
be  inserted  into  the  nostrils  by  means  of  a  camel-hair  brush, 
after  warming  the  vaseline  in  a  teaspoon  which  has  been 
dipped  into  boiling  water,  and  the  patient  should  be  told  to 
sniff  well  afterwards ;  this  should  be  repeated  every  three 
hours. 

The  most  practical  point,  however,  is  to  prevent  a  recur- 
rence of  the  symptoms.  The  trouble  that  is  the  primary 
cause  should  be  remedied  by  having  the  enlarged  tonsils  and 
the  adenoids  removed,  for,  if  these  are  left,  recurrence  is 
certain.  Recurrence  of  Eustachian  and  middle-ear  catarrh  is 
not  only  the  chief  cause  of  chronic  middle-ear  catarrh,  but  at 
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any   moment,   especially    in    children,    there    may    arise   the 
serious  condition  of  acute  septic  otitis  media. 

2.  CHRONIC  MIDDLE-EAK  CATARRH. 

This  is  a  very  common  condition,  often  met  with  as  a  result 
of  neglect,  as  indicated  in  the  last  parao;raph.  It  is  seen  most 
frequently  in  adults  and  the  middle-aged  of  both  sexes  ;  it  is, 
perhaps,  the  most  wide-spread  cause  of  middle-ear  deafness. 
Here  again  politzerization  confirms  the  diagnosis,  decides  the 
prognosis,  and  supplies  the  most  effective  treatment.  Deafness 
of  varying  degree,  accompanied  by  noises  of  low  pitched 
character  and  varying  intensity',  characterizes  the  complaint. 
In  the  majority  of  instances,  when  politzerization  has  been 
performed,  the  hearing  is  to  a  great  degree  restored,  and  the 
noises  removeid  or  improved  ;  if  these  favoiu-able  results  follow 
inflation,  the  prognosis  is  good. 

The  treatment  should  be  persevered  with  daily  for  a  week, 
and  then  everj'  three  days  for  a  fortnight.  Sometimes,  it  will 
be  necessary  to  catheterize  the  Eustachian  tubes  when 
collapsed,  for  the  mucus  in  them  has  become  viscid,  causing 
the  sides  to  adhere  so  much  that  the  air  pressed  through  by 
the  method  of  politzerization  is  not  sulTicient  to  clear  the 
passages,  and  bring  about  that  plus-pressure  in  the  middle  ear, 
which  is  the  normal  condition.  The  injection  of  warm 
mentholized  parolein  into  the  Eustachian  tubes  through  the 
catheter  facilitates  this  process  by  moistening  and  softening. 
Mentholized  vaseline  should  be  inserted  into  the  nasal  passages, 
and  the  tympanic  membrane  which  may  be  indrawn  and  fixed 
by  adhesions  should  be  massaged.  Tin's  is  done  by  air  pressure 
with  Siegle's  speculum  in  the  meatus,  a  simple  and  safe  pro- 
cedure. Very  often  in  these  cases,  there  is  some  anatomical 
disturbance  in  the  nasal  passages  causing  more  or  less  obstruc- 
tion, and  it  is  necessary  to  have  it  reuiovtd  as  well  as  the 
tonsils  and  adenoids  to  facilitate  aeration  of  the  middle  ear. 

3.    AND    4.    EXUDATIVE    CATARRH    AND    OTOFIBROSIS. 

These  may  be  looked  upon  as  advanced  forms  of  middle- 
ear  catarrh,  so  far  as  their  prognosis  and  treatment  are  con- 
cerned. Here,  obstructions  in  the  middle-ear  are  firmer,  and 
usuallv  fibrous  and  more  vascular.    These  bands  and  tags  pull 
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in  the  membrana  tj-mpani,  impairing  its  movements  and  those 
of  the  normally  mobile  malleus,  incus,  and  stapes.  The  Eus- 
tachian tube  is  usually  occluded,  to  a  varying  degree. 

Politzerization  may  benefit  the  hearing,  but,  as  a  rule,  only 
slightly,  in  contrast  with  the  marked  improvement  resulting 
in  many  persons  with  chronic  middle-ear  catarrh.  This  slight 
improvement  is  one  of  the  chief  diagnostic  signs  in  establishing 
the  presence  of  these  more  intractable  forms  of  middle-ear 
trouble,  and  in  guarding  oneself  against  giving  too  favourable 
a  prognosis.  It  will  be  necessarj'  here  to  resort  to  catheteriza- 
tion to  get  the  full  good  effects  of  inflation  of  the  Eustachian 
tubes  and  middle  ear,  although  the  method  of  politzerization 
is  not  to  be  neglected,  since  occasionally  it  "clears  the  head," 
and  the  patient  feels  freer  and  hears  better  after  it  than  after 
the  use  of  the  catheter.  It  is  important  to  ascertain  that  there 
is  not  much  impairment  of  the  auditory  nerve  before  pushing 
this  treatment  in  these  aflections. 

Whether  tympanic  massage,  vibratory  massage  over  the 
mastoid,  politzerization,  catheterization,  and  inflation  of  warm 
mentholized  parolein  into  the  middle-ear  are  to  be  regularly 
employed,  depends  altogether  on  one  obvious,  but  often 
forgotten  question — Is  the  hearing  improved  after  them?  If 
not,  and,  especially  if  tinnitus  is  made  worse,  or  the  patient 
upset  or  depressed,  it  is  not  advisable  to  continue  to  employ 
them.  The  only  hope,  however,  of  getting  permanent  benefit 
from  their  employment  is  vigorously  and  regularly  to  go  on 
with  the  treatment,  thus  freeing  the  Eustachian  tubes,  loosen- 
ing the  middle  ear  adhesions,  and  restoring  the  chain  of  ossicles 
with  the  tympanic  membrane  to  greater  resiliency. 

5.    OTO-SCLEROSIS. 

This  form  of  obstructive  middle-ear  deafness  stands  apart, 
as  regards  its  origin,  diagnosis,  prognosis,  and  treatment.  It  is 
most  frequently  met  with  in  females,  and  is  usually  stated  to 
be  most  common  between  the  ages  of  20  and  35  ;  but  my 
experience  is  that  it  occurs  as  well  in  earlier  years,  for  I 
have  treated  girls  of  12  and  14  suffering  from  quite  confirmed 
oto-sclerosis.  The  practitioner  who  has  usually  had  such  cases 
under  his  care  in  the  first  instance,  must  be  on  his  guard 
not  to  class  them  in  the  more  favourable  category  that  has 
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just  been  outlined. 

Three  features  of  these  cases  will  serve  to  safeguard  him 
from  this  mistake.  Firstly,  the  severity  of  the  tinnitus,  which 
IS  often  what  the  patients  originally  come  complaining  about, 
stating  that  if  it  were  not  for  the  noises  in  the  head  they 
would  hear  quite  well ;  secondly,  the  improved  hearing  in  a 
noise,  such  as  that  encountered  when  one  travels  in  an 
omnibus  or  a  railway  train.  The  question,  "  Do  you  hear 
better  in  a  noise  ? "  should  always  be  asked,  for  patients 
suffering  from  nerve  deafness  often  hear  worse  in  a  noise. 
Thirdly,  the  absence  of  improvement  on  politzerization  and 
catheterization  ;  when  nerve  deafness  is  present,  patients  are 
often  worse  after  these  measures. 

The  prognosis  is  unfavourable,  for  the  deafness  and  noises 
tend  to  increase  progressively  ;  but  absolute  loss  of  hearing 
is  very  rare,  in  contrast  with  what  is  commonly  the  case 
in  nerve  deafness. 

Local  treatment  such  as  politzerization  and  catheterization 
is  of  no  avail,  for  the  Eustachian  tubes  are  usually  over- 
patent  ;  so  there  is  no  necessity  to  inflate  them,  and  such 
measures  may  tend  to  aggravate  the  terrible  tinnitus.  Every 
effort  should  be  directed  to  improve  the  general  health,  and 
to  inculcate  avoidance  of  worry,  exhaustion,  and  strain.  On 
the  theory  that  the  origin  of  the  trouble  may  be  toxic  or 
rheumatic,  tabloids  of  carbonate  of  guaiacol  (grains  5),  two 
or  three  times  a  day,  seem  to  be  ameliorative  in  abating  the 
tinnitus,  and  in  retarding  the  progress  of  the  deafness.  For 
the  noises,  a  combination  of  the  bromides  with  large  doses 
of  dilute  hydrobromic  acid  is  the  most  reliable  remedy. 

No  operative  interference  with  the  nose  or  throat  is,  as 
a  rule,  warrantable  in  oto-sclerosis,  since  no  permanent 
benefit  is  likely  to  be  gained,  and  the  deafness  and  tinnitus 
are  liable  to  be  aggravated  as  a  result  of  such  measures. 
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A    RETROSPECT    OF    OTOLOGY,    19 14. 

By  MACLEOD  YEARSLEY,  F.R.C.S. 

Senior  Surgeon  to  the  Royal  Ear  Hospital,  etc. 

Xo  matter  of  any  great  importance  has  arrived  during  the 
year  under  review,  although  the  literature  of  otology  has 
shown  distinct  progress. 

In  Anatomy  and  P/jysi'o/o^^,  Urban  Pritchard '  published  a 
short  account  of  extra  maculae  found  in  the  ampullae  of  some 
birds,  and  Sturm  -  has  propounded  a  new  theory  of  hearing, 
in  which  he  suggests  that  the  ligamentum  spirale  is  reallj' 
a  muscular  structure  which  keeps  tense  the  basilar  membrane. 
Shambaugh '  considers  the  semicircular  canals  and  the  function 
of  equilibrium  in  an  ingenious  paper. 

As  is  usual  in  modern  otological  literature,  the  bulk  of 
the  year's  papers  deal  with  middle  car  suppuration  and  its 
comphcations.  In  suppuration,  acute  and  chronic.  Page ' 
contributes  a  case  of  probable  injury  to  the  jugular  bulb, 
foilowiiig  myringotomy  in  an  infant  ten  months  old  ;  Whale  '•" 
on  otorrhcea,  and  Kisch  *^  on  danger  signals  in  suppuration  of 
the  middle  ear,  are  useful  papers. 

In  relation  to  mastoid  complications,  McCaw,"  insists  on  the 
need  of  more  accurate  knowledge  in  the  diagnosis  of  mastoiditis 
by  the  general  pracdtioner,  and  Bacon'  discusses  laboratory 
aids  in  the  diagnosis  of  acute  mastoid  disease,  due  to  acute 
purulent  otitis  media.  Barnhill '  describes  two  cases  of  sarcoma 
of  the  dura  simulating  mastoiditis,  and  Kopetzky  '^  records 
an  interesting  case  of  latent  mastoiditis,  complicated  by  to.xic 
and  irritative  cerebral  symptoms,  and  accompanied  by  blind- 
ness and  a  streptococcasmia  caused  by  trauma.  Lake  "  dis- 
cusses acute  suppuration  of  the  mastoid  and  its  treatment ; 
Sharp  '-  describes  when  the  radical  mastoid  operation  is 
imperative,  and  Dighton  '^  considers  the  mastoid  operation 
generally.  Canesteo  '^  and  Hammond  '^  both  describe  interest- 
ing cases  in  which  parotid  fistulas  followed  the  mastoid 
operation  ;  the  former  occurred  in  a  boy  of  four,  the  latter 
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in  a  child  of  nine. 

The  literature  of  other  complications  of  suppuration  are 
best  represented  in  three  papers.  One  by  Westmacott, " 
on  oculomotor  paralyses  of  otitic  origin,  is  an  admirable  con- 
tribution to  our  knowledge  ;  one  by  Steel ''  on  a  case  of 
meningitis  without  definite  symptoms,  appearing  late  in  mas- 
toidectomy convalescence,  which  occurred  in  a  boy  of  eight 
and  was  diagnosed  by  the  laboratory  findings,  clinical  sj'mp- 
toms  of  meningitis  appearing  late  ;  and  one  by  Imperatori,'*' 
describing  a  case  of  otitic  meningitis  due  to  streptococcus 
capsulatus,  in  a  boy  of  seven. 

The  diagnosis  of  endocranial  complications  of  suppurative 
labyrinthitis  is  considered  by  Braun  '' ;  Danziger  *"  discusses 
diffuse  serous  labyrinthitis  complicating  acute  purulent  otitis 
media  ;  and  Welty  -'  writes  on  the  indications  for  the  laby- 
rinth operation. 

Cavernous  sinus  thrombosis  is  represented  by  three  papers, 
all  dealing  with  cases.  Pooley  --  relates  one  case  ;  Braun  -' 
records  one  which  complicated  a  suppuration  of  the  laby- 
rinth ;  and  Friesner  '*  describes  an  instance  in  which  simul- 
taneous bilateral  thrombosis  of  these  sinuses  occurred  12  hours 
after  a  simple  mastoid  operation. 

A  temporo-sphenoidal  abscess,  secondarj'  to  chronic  middle 
ear  suppuration,  in  a  boy  of  14,  is  related  by  IngersoU" 
and  Perkins"  describes  a  cerebellar  abscess,  in  which  the 
phenomena  of  ventricular  distension  were  well  shown,  in  a 
boy  of  13. 

Intracranial  disease  from  the  ear  is  discussed  in  general  by 
Bardes." 

Catarrhal  Middle-ear  Deafness  has  received  a  certain  amount 
of  attention,  but  far  less  than  it  deserves.  Beech  -'  describes 
an  interesting  case  in  which  non-suppurative  middle-ear 
disease  in  a  girl  of  1 1  showed  fistula  symptoms.  Re-educa- 
tion of  the  hearing,  so-called,  is  discussed  by  Lake  ^'  and 
Muecke,^"  both  of  whom  seriously  discount  the  much 
vaunted  powers  of  this  form  of  treatment.  Bryant  "  considers 
the  use  of  aids  to  hearing  and  prostheses  in  middle-ear  deaf- 
ness ;  whilst  Lutz "  publishes  a  useful  paper  upon  how  the 
patient  can  help  himself  in  cases  of  chronic  catarrhal  otitis 
media.     By  far  the  most  valuable  contributions,  however,  are 
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those  in  which  the  naso-pharynx  is  dealt  with  in  connection 
with  catarrhal  deafness.  Of  these,  the  following  may  be 
selected  :  Wood "  on  the  naso-pharynx  in  oto-rhinology  ; 
Wood  ^*  on  direct  treatment  of  the  Eustachian  tube,  with  an 
analysis  of  results  in  17  cases;  and  Braislin's"  further 
remarks  on  the  use  of  silver  nitrate,  apphed  «-ithin  the 
mouth  of  the  Eustachian  tube  for  the  relief  of  tinnitus. 

Three  papers  on  otosclerosis  are  noteworthy :  Digby's  '* 
note  on  the  pathology  of  the  condition  ;  Eraser  and  Walker  " 
on  the  clinical  aspect  of  oto-sclerosis  ;  and  Jenkins  '*  on  its 
treatment. 

Apart  from  the  articles  on  labyrinthine  suppuration,  nothing 
noteworthy  has  appeared  dealing  with  the  internal  ear,  but 
Barany  ^'  has  described  an  interesting  case  of  total  deafness, 
associated  with  the  symptom-complex  of  Bavany,  in  which 
complete  restoration  of  hearing  occurred. 

School  Hygiene  and  Deaf-mutism  is  represented  chiefly  by 
two  papers  :  one  by  Grace  Burton  ^'^  on  the  deaf  child  and 
his  education  ;  and  Macleod  Yearsley  *^  on  the  classification 
of  the  deaf  child  for  educational  purposes.  This  writer  has 
also  endeavoured  to  throsv  light  on  the  origin  of  hereditary 
deafness  by  his  research  *-  on  the  question  of  concubitancy  in 
cousin  marriages. 

The  great  question  of  the  prevention  of  deafness  gradually 
progresses,  and  more  papers  deahng  therewith  appear  every 
year.  In  I9r4,  the  most  noteworthy  publications  were: 
Bryant*'  on  the  involution  of  the  naso-pharynx  and  its  clinical 
importance;  Holmes"  on  the  epipharynx  in  children; 
Wishard  *■''  on  the  conservation  of  hearing ;  and  Macleod 
Yearsley,**  on  the  problem  of  deafness  and  its  prevention. 
Certain  writers  have,  from  time  to  time,  insisted  upon  the 
grave  necessity  for  dealing  with  meningitis  as  a  fertile  cause 
of  infantile  deafness  and,  in  this  connection,  Black's  paper  *^ 
on  prophylactic  vaccination  against  epidemic  meningitis  is 
welcome. 

In  connection  with  prophylaxis,  a  short  note  by  Jobson 
Home  **  on  gun  deafness  and  its  prevention,  must  be  men- 
tioned. 

Miscellaneous.— Daring  19 14,  the  Royal  Commission  on 
\'enereal    Diseases    has    held   its    sittings,   and    two   of    the 
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witnesses,  Kerr  Love  and  Macleod  Yearsley,  have  given 
evidence  upon  the  ravages  of  syphih's  on  the  ear,  especially  in 
children.  Stein,***  has  contributed  a  useful  paper  on  syphilis 
of  the  ear.  The  serious  war  in  which  Europe  is  now  plunged 
will  doubtless  result  in  a  number  of  papers  upon  the  effects 
of  modern  high  explosives  upon  the  hearing.  The  subject  o( 
injuries  of  the  ear  in  war  has  already  been  discussed  by 
Macleod  Yearsley.'" 
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SOME   PRINCIPLES  OF  X-RAY   LOCALIZATION. 

Bv  WILLIAM  COTTON,  M.D. 
Bishopston,  Bristal. 

The  X-ray  localization  of  shot,  bullets,  and  fragments  of 
projectile  within  the  living  is  at  once  the  crux  and  the 
crown  of  X-ray  diagnosis.  The  difficulties  are  not  few,  and 
at  any  time  an  unsuccessful  appeal  to  the  operation-table 
may  lead  to  an  adverse  verdict  in  the  post-mortem  room. 
As  a  rule,  the  radiographer,  if  a  medical  man,  has  some  know- 
ledge of  surger}',  while  the  operative  surgeon  has  little  or  no 
knowledge  of  X-ray  photography  ;  even  to  those  surgeons 
who  know  it  well,  ordinary  photography  is  often  sadly  mis- 
leading. Many  surgeons,  moreover,  of  wide  experience  can 
successfully  extract  bullets,  or  leave  them  alone,  without 
X-ray  pictures — and  even  in  spite  of  them  !  It  is  easier, 
however,  for  the  operating  surgeon  to  learn  radiography  than 
for  the  radiographer  to  learn  operative  surgery.  I  hope,  in 
the  present  paper,  to  interest  the  former  in  some  of  the  pro- 
blems and  some  of  the  methods  of  his  X-ray  colleague.  In  the 
art  of  applying  radiography  to  surgery,  as  in  the  art  of  war 
itself,  "  he  alone  who  has  well  thought  out  the  art  can 
practise  it." 

In  the  case  of  foreign  bodies  of  this  kind,  by  simple 
inspection  of  any  simple  X-ray  picture,  the  presence  and 
minimum  number  of  foreign  bodies  can  be  determined ; 
each  complete  silhouette  represents  at  least  one  metallic 
fragment.  But,  owing  to  one  of  the  essential  ambiguities  of 
shadow  projection,'  the  relative  position  in  the  direction  of 
projection  of  such  a  foreign  body  cannot  be  inferred  directly 
in  relation  to  the  parts  of  the  patient  depicted  ;  for  instance, 
a  bullet  may  be  impacted  into  the  shaft  of  a  bone,  or  may  lie 
between  the  bone  and  the  picture  plane,  or  between  the  bone 
and  the  focus  tube,  yet  in  all  these  cases,  apart  from  other 
knowledge,  the  X-ray  appearance  of  eclipse  of  the  bone  by 
the  silhouette  would  be  the  same, — one  dare  hardly  guess 
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which  of  the  three  conditions  is  the  true  one,  even  when  the 
foreign  body  is  of  known  shape  and  size.  By  perspective 
rules,'  using  certain  precautions,  we  can  accurately  determine 
the  directions  in  which  foreign  bodies  lie  within  the  patient. 
By  means  of  X-ray  stereoscopy  (and  its  latest  development, 
stereoscopic  symphany ')  there  can  be  visualized  to  the 
observer's  eyes,  by  means  of  two  X-ray  pictures,  taken 
according  to  certain  rules,  the  relative  and  even  the  actual 
position  of  the  foreign  bodies  and  their  surroundings  within 
the  patient  himself,  as  if  the  patient  himself  were  transparent. 

Unfortunately,  the  art  of  simple  inspection  of  X-ray  pictures 
is  large!}'  a  matter  of  personal  experience  and  often  incom- 
municable. The  science  of  perspective,  as  applied  to  X-ray 
pictures,  is  hardly  known  and  generally  misapprehended, 
and  the  numerous  fallacies  of  X-ray  stereoscopy  have  not 
yet  been  worked  out.  The  case  of  bullets  is  particularlj' 
illusive  when  stereoscopically  presented,  for  there  is,  under 
certain  unknown  conditions,  a  conflict  of  evidence,  which  may 
lead  to  contradictory  visual  judgements  b}'  different  observers, 
often  with  subsequent  disaster  to  the  surgeon  and  his  patient. 
It  is  only  with  X-ray  localization  proper,  or  radiographic 
stereometry,  that  we  reach  really  firm  ground  in  determining 
the  probable  position  of  the  foreign  body  within  the  patient, 
with  a  view  to  the  safest  and  readiest  extraction  possible. 

The  direction,  in  which  a  foreign  body,  considered  as  a 
po^nt,  lies  in  space  within  the  patient,  can  be  determined  by 
means  of  one  X-ray  picture,  and  can  be  represented  by  one 
straight  line  ;  the  position  at  which  it  lies  can  be  determined 
only  by  two  X-ray  pictures,  or  one  moving  picture,  at  least, 
and  can  be  represented  by  two  straight  lines  intersecting  at 
the  foreign  body.  All  methods  of  X-ray  localization,  there- 
fore, involve  at  least  one  change  of  position  of  the  patient 
or  of  the  radiographic  centre  of  emission  of  the  focus  tube. 

The  theory  and  practice  of  X-ray  localization  was  fully 
worked  out  very  early  in  the  history  of  X-ray  diagnosis. 
Recent  increase  in  the  number  of  patients,  of  medical  radio- 
graphers, and  of  surgical  operators  has  added  little  fresh, 
except  in  a  few  small  details,  to  the  earlier  work  of  many 
pioneer  radiographers  in  various  countries.  The  three  classical 
papers  in  English  are  those  of  Mackenzie  Davidson,  Professor 
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B.irrell,  and  Mr.  Shenton/  As  a  tribute  to  the  first  two  of 
these,  I  would  draw  attention  to  my  first  figure  i,  which  in 
contradistinction  to  stereoscopy  (or  "  visual  stereometry  "),  I 
have  labelled  "visible  stereometry."'  Mackenzie  Davidson, 
for  the  purpose  of  making  his  measurements,  rendered  the 
X-rays  chiefly  concerned  in  his  method  visible  by  means  of 


threads.  Professor  Barrell  employs  a  more  purely  geometrical 
method,  in  which  no  other  apparatus  need  be  used,  except  two 
metal  cylinders  placed  at  right  angles  to  the  photographic 
plate  during  the  exposures  on  the  film  side  of  the  plate.  For 
these  cylinders,  I  have,  in  my  diagram,  substituted  two  wooden 
cubical  blocks  dusted  with  bismuth.  Both  methods  mvolve 
two  exposures  on  one  plate  ;  neither  method  in  practice  is 
adopted  without  considerable  modification  for  use  with  the 
fluorescent  screen. 

By  ray  simple  method  of  visible  shadows,  many  of  the 
theorems  and  problems  of  X-ray  localization  can  be  demon- 
strated very  simply  and  convincingly.  Moreover,  in  it 
Mackenzie  Davidson's  "mouse"  is  rendered  unnecessary, 
while  his  "  monkey "  is  represented  by  a  small  leaden  sphere 
(m)  at  the  end  of  a  string,  Oj  and  On  are  the  original  posi- 
tions  of  the  X-ray   centre   of   emission.      M   is  the    original 
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position  of  the  foreign  body  lo  be  localized,  and  nij  and  mu 
are  the  two  shadows  thrown  respectively  from  Oi  and  On, 
during  the  original  exposures  to  the  X-rays.  Xi  and  X],  are  the 
points  in  the  plate  at  which  the  rays,  perpendicular  to  the 
plate  through  Oj  and  On,  respectively  cut  the  picture  plane  at 
the  time  of  exposure.  The  distance  Oi  and  On  is  called  the 
Base  ;  the  distance  Xi  Xn  upon  the  plate  is  called  the  base 
(with  a  small  b) ;  the  distance  m,  and  mi,  is  called  the  parallax. 
In  all  that  follows,  unless  specially  mentioned,  the  Base  is 
always  kept  parallel  to  the  plane  of  the  screen  or  photo- 
graphic plate.  Under  this  condition,  the  parallax  in  the  plate 
is  found  to  be  always  parallel  to  the  base  ;  and  X,  X,i  is 
parallel  and  equal  to  O,  Oi,. 

For  X-ray  localization  on  the  screen  some  simple  special 
apparatus  is  necessary  ;  much  elaborate  or  complicated 
apparatus  is  unnecessary.  What  is  wanted  is  sufficient  know- 
ledge of  method  to  be  able  at  a  pinch  to  improvise  the 
further  apparatus  needed  for  localizing,  in  any  place  where  it 
is  possible  to  instal  and  work  an  X-ray  apparatus  at  all,  for 
instance,  in  any  base  hospital  with  all  its  mechanical  and 
electrical  resources. 

In  my  next  figure  2,  I  have  drawn  the  essentials  of  such 
apparatus,  which  might  be  simplified  even  further.  _For 
instance,  horizontal  and  vertical  scales  are  clearly  not  needed, 
when  one  can  get  a  reliable  inch  tape  or  a  carpenter's  folding 
rule  ;  or  again,  a  rectangular  base  could  be  improvised  out  of 
a  lidless  empty  grocery  box,  into  •which  one  could  put  the 
usual  three-castored  base  of  any  upright  of  ordirary  pattern, 
so  as  not  to  lose  the  advantage  of  the  edge  of  a  floor  plank 
as  a  straight  guiding  line. 

The  apparatus  figured  is  of  the  type  where  the  patient 
lies  horizontally  with  the  tube  below,  and  the  screen  above 
him.  The  horizontal  position  is  the  position  of  muscular 
relaxation  and  repose,  of  general  anaesthesia  and  surgical 
operation,  and  is,  1  understand,  the  position  of  the  cadaver 
when  frozen  for  the  purpose  of  making  topo,c;raphical  sections. 
When  any  X-ray  examination  is  made  with  the  patient  more 
or  less  upright,  gravitation  alters  the  position  seriously  of  the 
parts,  organs,  and  contents  from  what  they  occunj'  in  the  lying 
position,  and  when  the  foreign  bodies  are  loosely  encysted  or 
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surrounded  by  morbid  lluid  efifusion,  they  may  in  the  former 
case  gravitate  in  a  different  direction,  and  alter  their  place  from 
what  they  would  assume  in  the  horizontal  position.  More 
particularly,  the  apparatus  consists  of  a  table,  an  upright 
standard,  and  a  plate  and  screen  holder.  Any  long  narrow 
Hat  table  with  straight  sides  and  horizontal  top  will  do,  provided 
the  top  is  quite  pervious  to  X-rays— a  level  stretcher  on  tressels 
would,  in  certain  circumstances,  be  very  suitable.    Tlie  table 


Fig.  I. 

in  the  diagram  is,  in  fact,  a  plain  old-fashioned  operation  table. 
The  horizontality  can  always  be  tested  by  a  carpenter's 
level. 

The  vertical  standard  need  not  be  of  any  particular  pattern, 
so  long  as  it  has  two  horizontal  brackets,  each  fixed  to  the  same 
length  or  capable  of  equal  extension  or  retraction— nothing 
about  it  should  be  too  elaborate.  The  lower  bracket  is  strong 
enouph  to  hold  the  tube  box  below  the  table,  ar.d  is  movable 


5i8  THE    PRACTITIONER. 

vertically  ;  the  upper  bracket  is  fixed  above  the  table,  but  xmy 
be  made  removable,  and  from  it  is  suspended  the  plumb-line 
and  a  pointed  heavy  plumb-bob.  The  plumb-line  is  adjusted 
once  for  all  to  render  visible  the  vertical  line  through  the 
centre  of  emission  of  the  focus  tube  below  the  table.  This 
is  not  the  place  to  describe  any  of  the  numerous  methods  of 
fixing  this  all  important  line,  or  of  testing  its  accuracy  from 
time  to  time.  By  a  simple  device,  the  length  of  the  plumb- 
line  is  altered  by  winding  or  unwinding  the  slack. 

The  plate  or  screen  holder  is  the  only  part  of  very  special 
construction  ;  it  is  on  the  principle  of  the  parallel  rulers  of  an 
ordinary  drawing  set,  and  can  be  clamped  at  any  angle  with 
the  horizontal.  The  lower  frame  slides  along  either  side  of 
the  table,  and  can  be  reversed,  taken  off,  and  replaced  from 
either  side  or  end  of  the  table  ;  it  gives  no  obstacle  to  the 
passage  of  the  X-rays,  and  is  adapted  to  take  any  part  of 
any  patient  of  any  size,  except  perhaps  the  orbit.  The  upper 
frame  or  deck  is  alwa3's  horizontal  if  the  table  is  so.  The 
whole  can  be  folded  flat  for  transit.  The  device  is  useful 
salvage  from  the  scrap  heap,  where  repose  for  ever  the  remains 
of  all  orthodiagrapbs  and  other  antiquities.*  The  upper  deck 
can  support  horizontally,  by  means  of  an  adapter,  any  fluores- 
cent screen — not  necessarily  a  very  large  one— or  phonographic 
plate  of  any  size.  The  screen  can  be  drawn  from  side  to  side 
over  the  patient  by  means  of  cords.  Close  upon  the  fluores- 
cent surface  of  the  screen  is  a  large  removable  sheet  of  lead 
glass  (here  shown  in  two  leaves  or  sections)  as  thin  as  may 
be  consistent  with  opacity  to  X-rays,  and  sufficiently  sand- 
blasted on  the  upper  surface  to  take  the  markings  of  a  soft 
lead  pencil ;  these  marks  can  readily  be  removed  from  what 
is  really  a  recording  surface  for  the  fluorescent  screen  by  india- 
rubber  or  a  wet  cloth  at  any  time.  The  lead-glass  is  shown 
covering  a  much  more  extensive  area  altogether  than  the 
subjacent  fluorescent  screen.  This  glass  is,  optically,  very 
transparent,  and  hence  is  exceedingly  useful  and  handy  for 
marking  the  position  of  the  shadows,  when  the  current  is  on 
and  the  room  darkened,  and  of  the  extremities  of  the  base 
below  the  two  positions  of  the  plumb-bob  in  any  case.  For 
the  idea  of  this  graphic  surface,  I  am  indebted  to  that  unknown 
benefactor  of  children  who  invented  the   toy   glass   copying 
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slates  in  vogue  over  45  years  ago. 

Further  protection  can  be  afforded  from  the  baleful  effects 
of  X-rays  in  other  well-known  ways ;  the  observer  need 
not,  however,  wear  gloves,  if  sure  of  his  glass  screen. 

To  get  the  shadow  of  a  projectile  on  to  the  screen,  the 
affected  region  must  be  systematically  explored.  With  even 
a  large  screen  in  the  central  position,  it  is  remarkable  how 
large  portions  of  the  adult  chest  or  abdomen  may  escape 
examination.  In  the  first  instance,  the  plumb-bob  should  be 
brought  over  the  centre  of  the  segment  of  the  trunk  or  limb 
to  be  examined.  Then,  in  the  case  of  a  limb,  a  movement  of 
the  screen  parallel  to  the  axis  of  the  limb  should  be  sufficient  ; 
in  the  case  of  the  trunk,  the  screen  should  be  inoved  from  one 
edge  of  the  table  to  the  other  in  successive  transverse  zones. 
Whenever  the  shadow  of  the  foreign  body  comes  within  one 
or  other  lateral  edges  of  the  illuminated  area,  the  movemeut  of 
the  screen  is  to  be  stopped.  The  patient  should  be  moved  as 
little  as  possible  and  only  for  a  definite  reason.  When  the 
shadow  of  the  foreign  body  is  thus  trapped,  the  deck  of  the 
screen  holder,  pre\-iously  free  of  the  surface  of  the  body, 
should  be  clamped  down,  where  it  can  lie  lightly  against 
the  bared  skin  of  the  patient. 

With  the  horizontal  movement  of  the  lit  up  screen,  the 
shadows  thereon  flow  past  without  change  of  place  amongst 
themselves.  But,  owing  to  the  fact  that  the  parts  to  be 
projected  lie  between  the  screen  and  the  source  of  illumination, 
when  the  tube  is  moved,  not  only  do  the  shadows  move  in  an 
opposite  direction  to  the  movement  of  the  tube,  as  indicated  by 
the  movements  of  the  plumb-bob,  but  the  shadows  on  the  screen 
change  their  relative  positions.  Thus,  for  example,  the  shadow 
of  what  is  taken  to  be  one  forefgn  body  may  resolve  itself  into 
two  shadows  or  more.  Moreover,  when  the  foreign  body  in 
question  is  near  the  plate,  its  shadow  moves  little  it  at  all,  and 
the  lurther  the  foreign  body  and  other  parts  depicted  are  from 
the  screen  the  more  the  shadows  move  along  the  screen. 
The  shadows  of  parts  at  the  same  distance  from  the 
screen  move  along  at  the  same  rate — this  is  the  principle 
of  one  of  Mr.  Shenton's  ingenious  methods  of  localization. 
Thus,  according  to  the  rate  of  movement  of  the  shadow  of  a 
foreign  body  being  less  than,  equal  to,  or  more  than  the  rate  of 
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movement  of  the  shadow  of  the  shaft  of  a  bone,  which  it 
appears  to  eclipse  in  the  same  lines  of  projection,  we  may 
safely  conclude  the  actual  foreign  body  to  be  nearer  the  screen 
than  the  bone,  impacted  in  the  bone,  or  farther  from  the 
screen  than  the  bone. 

It  is  one  of  the  advantages  of  the  glass  screen,  roughened  on 
its  upper  surface  and  largely  overlapping  the  fluorescent  screen, 
that  the  plumb-bob  need  not  fall  over  the  fluorescent  screen 
at  all,  so  long  as  it  falls  within  the  confines  of  the  glass  screen 
itself.  Nor  need  the  movement  of  the  tube  and  its  attendant 
plumb  bob  move  parallel  with  the  top  or  bottom  line  of  either 
screen,  though  as  a  rule  it  is  very  convenient  to  do  so. 
Except  in  a  special  case  to  be  mentioned,  it  is  of  advantage  to 
keep  the  line  of  the  base  a  good  distance  from  the  line  of  the 
parallax  upon  the  fluorescent  screen. 

When  the  shadow  of  the  foreign  body  falls  just  within  one 
of  the  lateral  edges  of  the  screen,  the  tube  may  be  taken  as 
in  its  first  position.  The  position  of  the  point  of  the  plumb-bob 
may  now  be  marked  on  the  rough  surface  of  the  glass  screen 
with  a  small  cross  (x)  by  means  of  a  soft  lead  pencil.  In  any 
case,  the  position  of  the  shadow  should  be  marked,  if  small, 
with  a  small  circle  (o)  ;  if  large,  it  should  be  carefully  outlined 
with  a  short  vertical  pencil  witli  one  eye  vertically  above. 
The  tube  is  now  to  be  moved  to  its  second  position,  that  is  if 
the  shadow  is  to  the  left  side  of  the  fluorescent  screen,  then 
the  tube  is  to  be  moved  towards  the  left  side  of  the  fluorescent 
screen,  and  vice  versA.  As  regards  the  amount  of  lateral  move- 
ment, it  should  in  no  case  be  more  than  sufficient  to  bring  the 
shadow  sensibly  towards  the  opposite  edge  of  the  fluorescent 
screen  ;  with  a  tube  two  to  two  and  a  half  feet  from  the 
screen,  the  movement  should  be  about  three  to  five  inches. 
The  second  shadow  may  then  be  marked  similarly  to  the  first, 
the  electricity  turned  off  and  the  light  turned  on  ;  the  patient 
should  be  kept  still.  The  second  position  of  the  plumb-bob  can 
now  be  marked  as  before,  and  the  position  of  the  first  plumb- 
bob  can  be  verified  by  comparison  with  two  chalk  marks  on 
the  floor  (at  I.  and  II.  as  in  the  diagram)  if  desired  ;  in  fact, 
this  could  be  marked  now  for  the  first  time.  With  pencil  and 
ruler  we  now  draw  the  base  and  parallax  on  the  plate,  and 
at  once  join  each  shadow  to  its  respective   end  of  the  base, 
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getlins;  a  figure  like  an  open  camp  stool  or  a  more  or  less 
distorted  Roman  numeral  ten  (X).  The  point  of  intersection 
of  the  two  inclined  lines  is  called  the  crucial  point,  and  is 
lettered  p. 

Figure  3  will  now  be  understood  easilj'.  The  foreign 
body  always  lies  vertically  in  the  line  P.M.  under  p.  The 
patient  is  now  to  be  marked.  We  take  a  slack  plumb-line  by 
unw^inding,  and  hold  the  point  of  the  plumb-bob  over  p. 
The  screen  is  then  removed,  and  the  plumb-bob  is  gently 
lowered  upon  the  patient,  marking  the  point  where  it  touches 


Fig-  3- 

him  with  a  small  drop  of  strong  iodine  (iodized  phenol  leaves 
a  mark  for  three  or  five  days).  The  distance,  if  any,  between 
the  patient  and  the  plane  of  the  screen  should  be  noted.  When 
the  iodine  dries  the  patient  can  be  removed,  unless  he  is  wanted 
for  a  photograph  or  stereoscopic  exposure  ;  when  a  photographic 
plate  is  used,  the  exposure  may  be  made  in  the  daylight,  and 
the  position  of  the  plumb-bob  marked  by  a  pin  prick  in  the 
envelope.  When  the  patient  is  to  be  operated  on,  he  has  only 
to  lie  in  the  same  position  on  any  table,  with  the  vertical 
mark  uppermost.  In  some  cases,  we  may  require  to  make 
a  second  mark  on  him  vertically  below  the  first,  which  can 
be  done  in  many  ways.     The  depth    from  M  to  p  is  now 

M  M   2 
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determined  by  plotting  on  a  vertical  drawing  board  Cor  a  wall 
as  in  Figure  2)  either  the  right-angled  triangle  Oj  Xj  Wj 
or  the  right-angled  triangle  On  Xu  ntn.  O  X  can  be  known 
by  measurement  ;  Xm  can  be  taken  off  by  compasses,  as  well  as 
the  position  of  p  in  X>»,  from  the  record  on  the  rough  surface 
of  the  glass  screen.  When  a  plumb-line  is  held  over  p,  on 
the  drawing  board,  etc.  the  required  depth  of  M  is  where  this 
plumb  Ime  cuts  the  line  mO  ;  that  is,  we  have  now  directly 
measured  the  vertical  depth  of  the  bullet  inside  the  patient 
beneath  the  iodine  ma:k  on  his  skin  ;  Q.E.F.  Plotting  out 
can  be  facilitated  by  all  sorts  of  ingenious  devices.  My  own 
idea  (borrowed,  of  course)  is  a  loop  of  clastic  cord  with  four 
drawing  pins.  The  length  p'Sl  can  easily  be  calculated  by 
the  method  of  similar  triangles  ;  a  plumb-line  over  p  must 
often  be  most  useful  during  operation. 

The  crucial  point  p  is  of  great  significance  in  the  as  yet 
incomplete  theory  of  binocular  vision.  It  is  probably  by 
means  of  something  analogous  to  a  system  of  crucial  points, 
that  the  brain  harmonizes  the  two  dissimilar  images  of  the 
external  world  projected  on  it  from  the  two  retinae. 

When  the  two  shadows  overlap  and  the  patient  is 
close  to  the  screen,  then  the  foreign  body  is  subcutaneous 
on  the  patient's  upper  side.  When  the  parallax  is  equal  in 
length  to  the  base,  then  the  foreign  body  is  halfway  between 
the  screen  and  the  base,  that  is,  probably,  very  near  the  under 
surface  of  the  patient ;  perhaps  in  this  case,  for  the  surgeon 
generally  prefers  a  short  route  of  access,  it  would  be  best  to 
turn  the  patient  over,  and  localize  and  mark  him  afresh. 
Other  interesting  relations  of  the  pencilled  pattern  on  the 
glass  screen  I  must  leave  to  others  in  the  meantime. 

The  popular  plan,  at  present,  is  to  run  the  parallax  and  the 
base  into  one  straight  line  across  the  screen.  In  this  case,  the 
crucial  point  as  such  vanishes.  But  to  avoid  plotting  out  two 
sets  of  triangles,  very  ingeniously  the  point  m  is  made  to  fall 
over  X  ;  so  that  the  vertical  line  of  projection  falls  along  the 
vertical  line  of  localization,  and  only  one  set  of  triangles,  as  in 
the  method  with  the  patent  crucial  point,  needs  plotting  out. 
If  anyone  wishes  to  fish  for  shadow  number  one  witli  the 
plumb-bob  as  a  bair,  he  is  just  as  likely  to  get  a  nibble  with 
my  apparatus  as  with  any  other  ;  in  doing  so,  a  slight  degree 
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of  rotation  of  the  vertical  standard  round  its  vertical  axis 
would  be  very  useful.  This  plan  is  of  great  advantage  in  the 
case  of  large  and  irregular  shadows. 

In  the  present  state  of  the  art  of  localization,  naturally 
enough  the  radiographer's  duty  is  regarded  as  ended  when  he 
can  say  "  such  and  such  a  regularly  or  irregularly  shaped 
bullet  is  to  be  found  so  many  inches  below  such  a  spot  on 
the  patient."  But  I  am  not  sure  that  something  in  the  way  of 
an  anatomical  localization  might  not  be  given,  if,  for  instance, 
we  had  a  good  atlas  of  transverse  frozen  sections  of  the  human 
trunk  and  limbs,  at,  perhaps,  about  the  same  level  of  the 
patient  as  the  iodine  mark  on  the  skin,  and  applied  the 
principle  of  proportional  representation  thereto,"  allowing,  of 
course,  for  pathological  changes  in  surrounding  tissues,  due  to  the 
presence  of  a  more  or  less  irritating  foreign  body.  We  could 
then  demonstrate  visibly  in  the  atlas  the  probable  anatomical 
position  of  the  foreign  body.  Clinically,  foreign  bodies  of  the 
kind  are  either  regular  (^as  small  shot  or  intact  service  bullets), 
or  irregular,  namely,  metallic  fragments  from  the  size  of  a  pin's 
head  to  one  square  inch  in  the  side  or  more.  Small  shot  or 
small  fragments  may  be  radiographically  dealt  with,  as  if  they 
were  geometrically  points  or  small  spheres.  But,  in  the  case 
of  the  larger  irregular  fragments,  as  already  hinted,  the  exact 
shape  of  which  is  unknown,  the  problem  of  localization  while 
solvable  gets  a  solution  which  is  onh*  approximate. 

That  very  differently  shaped  opaque  bodies  can  throw  the 
same  shadow  is  well  known.  One  can  b)'  means  of  a  candle 
throw  the  shtdow  of  a  rabbit  on  a  bare  wall,  either  by  means 
of  a  real  rabbit,  or  by  twisting  one's  fingers  secundum  artcm. 
In  a  more  limited  degree,  different  opaque  bodies  may  be  made 
to  throw  the  same  pair  ot  shadows  by  two  sources  of  illumina- 
tion, as  for  example,  under  certain  con  litions  the  twin  shadows 
of  a  sphere  and  ot  a  disc ;  of  a  coin  and  of  a  ring  ;  or  of  two 
hollow  half  spheres,  with  the  concavity  different  ways. 

When  the  foreign  body  is  of  any  large  size,  the  shadows 
are  larger ;  and  the  parallax,  if  drawn,  becomes  a  band 
of  parallel  lines,  all  parallel  to  the  base.  Each  shadow 
has  two  poles,  one  remote  from  the  base,  the  other  nearer 
thereto.  From  one  pole  to  the  other  of  the  shadow  runs 
the  axis  of  each  shadow  ;  each  axis  is  the  locus  of  the  middle 
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points  between  the  two  margins  of  the  shadow  along  each 
parallel  of  the  parallax.  The  middle  line  of  the  parallax 
cuts  the  shadows  at  what  may  be  called  the  equator  of  each, 
the  middle  point  of  this  middle  line  is  the  centre  of  the 
shadow. 

From  the  centres  of  the  two  shadows  we  localize  not 
necessarily  the  centre  of  any  foreign  body,  but  what  may  be 
called  its  metacenlre,  namely,  the  centre  of  the  space  occupied 
but  not  filled  by  opaque  bodies  which  with  a  given  Base  cast 
the  same  pair  of  shadows. 

Thus,  with  an  undistorted  service  bullet  the  surgeon 
would  meet  his  foreign  body  rather  sooner  than  he  expected, 
but  with  a  hollow  fragment  of  any  large  size  (concave  towards 
the  point  of  his  knife)  he  would  meet  it  rather  Liter.  In 
locah"zing  by  means  of  the  centre  of  the  shadow,  we  localize 
in  a  definite  direction  within  the  patient,  at  a  definite  depth, 
plus  or  minus  an  unknown  quantity  which  may  amount  to 
half  an  inch  or  more,  according  as  the  foreign  body  is  concave 
or  convex  to  the  plane  of  the  screen.  In  localizing  from  the 
margins  of  the  shadows,  we  may  slide  past  the  foreign  body 
altogether  ;  in  the  case  of  the  poles  we  may  also  miss,  except 
in  the  case  of  a  straight  needle,  where  we  may  safely  localize 
both  ends. 

A  surgeon,  however,  does  not  reckon  it  a  failure  if  he 
reaches  his  foreign  body  sooner  than  he  expects  ;  but  he  does 
in  the  contrary  case.  My  proposal  simply  is  for  the  radio- 
grapher to  add  half-an-inch  more  to  his  calculated  depth,  in  all 
cases  where  he  localizes  from  the  centre  of  the  two  shadows, 
and  where  prtibably  the  foreign  body  is  large  and  irregular. 
He  cannot  misdirect,  if  he  is  sure  of  his  direction  ;  but  he  may 
save  disappointment  to  the  surgeon  due  to  the  unknown  factor 
of  shape.  That  the  surgeon  in  this  game  of  hide  and  seek  is 
conscious  of  some  such  source  of  error  is  indicated  by  his 
recourse  to  electric  bed  and  telephone  circuits,  to  show 
whether  he  is  getting  hot  or  cold.  When  the  foreign  body 
is  an  intact  service  bullet,  the  surgeon  can  safely  be  left  to 
make  his  own  allowance. 

For  lightly  sandblasted  or  "  satin-finished "  lead  glass, 
suitable  for  a  recording  screen,  I  would  refer  enquirers  to 
Messrs.   James   I'owell    and   Sons,   Whitefriars   Glass   Works, 
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Tudi>r  Street,  Fleet  Street,  London,  E.G.  For  the  special  screen 
holder,  and  for  any  modification  or  fitting  of  this,  I  would 
refer  the  reader  to  JNIr.  Thomas  Clark,  of  T.  Clark  and  Sons, 
36,  Falmouth  Road,  Bishopston,  Bristol. 

For  want  of  space,  I  have  had  to  omit  the  names  of  many 
early  workers,  as  well  as  discussion  of  many  interesting 
points,  such  as  localization  by  movements  of  the  patient, 
and  vertical  movements  of  the  tube,  and  the  nature  of 
identifiable  as  distinguished  from  identical  points,  etc. 
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ARTIFICIAL   PNEUMOTHORAX. 

By  FREDERIC  C.  COLEY.  M.D. 

Visiting  Physician  to  the  Sanatorium  at  Barrasjord;    Physician  to  the  Northern 

Counties  Hospital  for  Diseases  of  the  Cheat;  Consulting  Physician 

to  the  Hospital  for  Sick  Children,  Neivcastle- 

tipon-Tyne,  etc. 

My  own  experience,  though  not  more  favourable,  I  believe, 
than  that  of  other  workers,  leads  me  to  believe  that,  in  suit- 
able cases  of  phthisis,  artificial  pneumothorax  is  a  method  of 
treatment  which  has  an  absolutely  unique  value.  In  fact, 
it  may  effect  a  cure  in  some  cases  which  are  practically 
hopeless  without  it,  not  merely  saving  life,  but  making  life 
comfortable  and  useful.  I  must  be  content  with  the  briefest 
possible  records  of  illustrative  cases. 

J.  T.,  female,  now  aged  27.  She  first  had  symptoms  of  phthisis  when 
she  was  21.  After  a  time,  she  was  admitted  into  the  sanatorium  at 
Stannington,  and  remained  there  for  2|  years,  deriving  great  benefit. 
Some  time  after  going  out,  she  relapsed  in  some  degree,  and  was  then  taken 
into  the  Royal  Infirmary  at  Newcastle-upon-Tyne,  where  she  underwent  treat- 
ment with  tuberculin  for  four  months.  The  result  was  so  good,  for  the 
time,  that  on  her  discharge  she  believed  herself  to  be  cured.  But,  after 
a  time,  relapse  again  occurred,  and  she  was  readmitted  into  the  Sana- 
torium, where  she  remained  eight  months.  She  gained  flesh,  but  in 
other  respects  she  was  not  doing  so  well.  Her  temperature  was  high,  and 
the  local  signs  showed  advancing  disease.  On  her  discharge  from  the 
sanatorium,  she  was  received  into  the  Workhouse  Hospital  at  Newcastle. 
There,  by  the  kind  invitation  of  Dr.  Harlan,  the  medical  officer,  1  had  the 
opportunity  of  inducing  an  artificial  pneumothorax.  She  had  been  about 
a  month  in  the  hospital  when  1  saw  her.  In  spite  of  rest  in  bed,  her 
evening  temperature  was  habitually  over  100.  There  were  signs  of 
extensive  cavity  in  the  left  upper  lobe,  and  some  crepitations  in  the  lower 
lobe,  but,  fortunately,  the  right  lung  was  fairly  clear. 

No  difficulty  was  experienced  in  producing  an  efficient  pneumothorax, 
which  wasdone  in  October,  1913.  Within  a  week,  the  temperature  became 
normal,  and  has  continued  so  ever  since.  Very  gradually  the  cough 
became  less,  and  the  expectoration,  which  was  previously  purulent  and 
copious,  became  thinner  and  diminished  in  quantity.  When  I  last  saw 
the  patient,  a  few  days  ago,  she  told  me  that  for  some  days  cough  and 
expectoration  had  ceased  entirely.  For  some  time,  she  has  been  feehng 
better  and  stronger  than   at  any  time  since  her  illness  began.     She  left 
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the  Workhouse  Hospital,  at  her  own  request,  December  13,  1914.  On 
December  23,  she  came  to  the  Hospital  for  Diseases  of  the  Chest,  and  I 
did  a  "refill."  allowing  her  to  go  home  the  same  day.  Before  her 
discharge  from  the  Workhouse  Hospital  she  had  been  allowed  to  give 
some  assistance  in  the  lighter  part  of  the  duties  of  a  ward-maid. 

A  few  months  ago,  on  the  side  upon  which  the  pneumothorax  was 
done,  a  considerable  amount  of  effusion  was  found.  As  in  other  cases, 
under  mv  own  obsen-atinn  and  recorded  by  others,  the  effusion  had  no 
apparent  influence  on  the  progress  of  the  case.  In  this  patient,  I  did  not 
draw  off  any  of  the  fluid,  but  simply  continued  to  inject  gas  above  the 
level  of  the  fluid  from  time  to  time  ;  the  quantity  of  gas  was  much  smaller 
than  before,  in  proportion  as  the  pleural  space  was  encroached  upon  by 
fluid.  In  these  cases,  however,  it  is  necessary  to  be  on  the  watch,  lest, 
on  the  absorption  of  the  fluid,  adhesions  should  form  and  prevent  the 
maintenance  of  an  efficient  pneumothorax. 

Another  very  interesting  case  was  Mrs.  H.  She  came  as  an  out- 
patient to  the  Hospital  for  Diseases  of  the  Chest.  She  was  only 
able  to  accomplish  the  journey  to  and  from  the  hospital  with  difficulty. 
.Vs  there  were  extensive  signs  of  cavity  in  the  left  upper  lobe,  and  crepita- 
tions down  to  the  left  base,  it  was  evidently  usele.'^s  to  attempt  getting  her 
admitted  into  a  sanatorium.  The  Examining  Board  would  certainly 
reject  her  as  too  unpromising.  I  therefore  took  her  into  the  hospital, 
and  in  August.  1913,  induced  a  pneumothorax  on  the  left  side,  which 
proved  to  be  fairly  free  from  adhesions.  Improvement  in  her  condition 
was  soon  apparent.  After  about  six  weeks,  she  was  discharged  from 
the  hospital,  and  I  continued  to  maintain  the  pneumothorax,  doing 
the  "refills"  at  her  own  house.  Her  strength  improved  so  that  she  was 
able  to  do  all  her  ordinary  homework,  except  the  washing  and  the 
scrubbing.  The  beautiful  neatness  of  the  house  showed  that  she  not 
only  did  the  work,  but  did  it  energetically.  One  day  she  showed  me  her 
kitchen,  which  she  bad  repapered  herself.  It  was  thoroughly  well  done. 
Then  came  a  time,  in  which  1  had  great  anxiety  lest  all  that  had  been  done 
should  end  in  disappointment.  She  became  pregnant.  Labour  at  term,  in 
such  a  condition,  seemed  to  involve  risks  which  must  be  be  quite  beyond 
what  ought  to  be  incurred.  I  therefore  readmitted  her  into  the  Hospital 
for  Diseases  of  the  Chest,  and  Dr.  Burnett  very  kindly  induced  an  abortion 
at  about  four  mOiths  of  pregnancy.  There  was  a  somewhat  severe  loss  of 
blood,  by  which  the  patient  was  a  good  deal  pulled  down ;  but  she 
recovered  with  a  rapidity  which  was  surprising,  considering  the  circum- 
stances. 

In  this  patient  too,  effusion  took  place  on  the  same  side  as  the  pneumo- 
thorax. She  drew  my  attention  to  it.  before  the  amount  of  the  fluid  was 
large  enough  to  be  very  obvious  on  examination.  She  could  feel  the  splash 
produced  by  making  any  rapid  or  sudden  movement  Afterwards  the 
amount  of  fluid  increased  greatlv.  Two  or  three  times  I  drew  son^e  of  it 
off  before  reinjecting  nitrogen.  Subsequently,  when  the  quantity  of  fluid 
became  more  moderate,  I  simply  injected  gas  above  the  level  of  the  fluid, 
as  required  in  order  to  keep  the  lung  sufficiently  collapsed. 

On  one  occasion,  I  drew  off  fluid  by  means  of  tlie  trocar 
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of  a  Potain's  aspirator.  But,  as  I  always  do  in  tapping  the 
chest,  instead  of  attaching  the  trocar  to  a  vacuum  bottle, 
I  used  simply  a  long  tube  descending  to  a  vessel  on  the  floor. 
This  tube  was  interrupted  near  the  cannula  with  a  short  glass 
tube.  When  gas  was  seen  in  the  glass  tube,  it  was  clamped 
oft  and  disconnected,  and  then  the  pneumothorax  apparatus 
was  attached  to  the  trocar.  I  believe  this  method  will  be 
found  satisfactory,  when  it  is  judged  really  desirable  to  with- 
draw any  of  the  fluid,  provided  the  hydropneumothorax  is  on 
the  right  side.  When  it  is  on  the  left  side,  on  account  of 
the  displacement  of  the  heart  it  is  safer  to  make  another 
puncture  above  the  level  of  the  fluid,  and  inject  nitrogen 
simultaneously  with  the  escape  of  fluid.  But,  as  I  have  stated 
already,  I  believe  in  most  cases  the  presence  of  effusion  may 
be  ignored. 

I  am  glad  to  report  that  Mrs.  H.  is  still  doing  well.  .\ 
good  many  weeks  ago,  she  told  me  that  she  had  already  passed 
the  time  to  which  she  (and,  as  she  had  since  heard,  several 
of  her  acquaintances)  had  expected  that  her  life  would  extend, 
when  she  first  came  to  me.  She  not  only  survives,  but  is 
living  a  comfortable,  active,  and  useful  life.  Although  she  is 
not  free  from  cough  entirely,  it  is  slight,  and  there  is  very 
little  expectoration. 

Another  very  interesting  case  was  one  which  I  saw,  by  the 
kindness  of  Dr.  Dickinson,  at  the  Hospital  for  Infectious 
Diseases,  Walker  Gate,  where  a  certain  number  of  cases  of 
phthisis  are  received  for  treatment. 

N.  Male,  He  was  the  subject  of  very  advanced  phthisis.  On  the  right 
side,  so  much  destruction  of  lung  tissue,  and  subsequent  shrinkage,  had 
taken  place  that  the  heart  was  drawn  over  to  the  right  side  of  the  sternum. 
.As  a  consequence,  there  was  great  tach\cardia  with  cardiac  distress.  There 
were  abundant  signs  of  disease  in  all  three  lobes  of  the  right  lung.  I 
determined  to  make  the  attempt  to  induce  a  pneumothorax,  though,  I 
admit,  with  small  hope  of  success.  I  was  able,  however,  with  but  little 
difficulty,  to  find  space  in  the  pleura  for  a  very  considerable  volume  of  gas, 
proceeding  of  course  very  cautiously,  with  increasing  quantities  on  succes- 
sive days.  The  result  was  very  remarkable.  The  heart  returned  to  its 
normal  site,  and  the  tachycardia  disappeared.  For  some  months  the 
patient  did  surprisingly  well,  and  the  improvement  in  his  appearance  was 
very  striking.  Then  he  suddenly  became  worse,  having  severe  dyspncea, 
and  died  after  a  few  hours.  Unfortunately  no  post-mortem  was  made,  so 
that  the  cause  of  the  catastrophe  can  only  be  conjectured.  .V  rupture  of 
a  cavity  in  the  right  lung  into  the  pleura  would  be  not  unlikely,  or  perhaps 
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an  embolism  in  the  left  lung  from  a  clot  formed  in  tlie  right  ventricle. 
I  believe  this  [latient's  life  ivas  prolonged  for  some  months  by  the  artificial 
pneumothorax  ;  he  was  certainly  made  very  mucli  more  comfortable.  It 
gave  a  chance  of  recovery  in  a  case  that  v.as  otherwise  hopeless. 

Before  concluding,  I  should  like  to  mate  some  observations 
on  technique.  The  ordinary  Saugman  needle  is  open  to  a 
very  serious  objection.  It  often  becomes  necessary,  in  induc- 
ing a  pneumothorax,  to  pass  a  stylet  through  the  needle,  to 
clear  it  of  blood-clot,  or  other  obstruction.  Now  if  this  is 
done  with  a  Saugman's  needle,  when  the  stop-cock  is  opened 
to  admit  the  stylet,  communication  is  made  with  the  external 
air.  Then,  besides  the  danger  of  sepsis  from  the  admission  of 
unsterilized  air,  there  will  be  some  risk  of  gas  embolism, 
because  the  very  fact  that  makes  it  necessary  to  use  the 
stylet  is  a  motionless  manometer  ;  and  a  motionless  mano- 
meter is  the  indication  that  one  must  not  admit  nitrogen  for 
fear  of  gas  embolism.  To  open  communication  with  the 
external  air  must  be  even  more  dangerous  than  to  admit 
nitrogen  at  something  less  than  the  atmospheric  pressure. 

To  obviate  these  risks,  I  have  devised  a  needle  with  a 
stylet  which  passes  through  a  stuffing-box,  in  the  same  waj' 
as  the  trocar  of  a  Polain's  aspirator.  In  using  the  needle,  I 
do  not  attach  the  stuffing-box  with  the  stylet  in  it,  unless  the 
occasion  arises ;  but  if  that  happens,  the  addition  is  ver}' 
easily  made.  I  have  made,  however,  what  I  consider  a  very 
important  improvement  upon  the  arrangement  in  Potain's 
instrument.  In  that,  the  stuffing-box,  in  which  the  trocar  works, 
simply  plugs  into  the  mount  of  the  cannula.  This  never  makes 
a  really  reliable  air-tight  joint.  Moreover,  as  most  of  us, 
who  have  used  a  Potain's  aspirator,  know  by  annoying 
experience,  the  stuffing-box  is  very  apt  to  tumble  out  at  an 
inopportune  moment.  In  my  own  instrument,  the  stuffing- 
box  screws  into  the  mount  of  the  needle,  with  a  washer  which 
makes  the  joint  absolutely  air-tight.  If  the  washer  is  made  of 
india-rubber,  it  can  be  sterilized  by  boiling.  If  it  is  made  of 
leather,  it  should  be  taken  off,  when  the  metal  part  of  the 
instrument  is  boiled,  and  soaked  in  some  strong  solution  of 
cresols — the  substitute  used  for  lysol.  I  do  away  with  the 
stuffing  inserted  by  the  instrument-makers  in  the  stuffing-box, 
and    replace   it    witli  cotton-wool   saturated    with    sterilized 
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vaseline.    This  is  more  reliable  every  way. 

I  greatly  prefer  this  sharp  needle,  with  a  stylet  and 
stuffing-box,  for  use  when  necessarj',  to  Dr.  Riviere's  trocar 
and  cannula  described  in  The  Practitioner  for  December, 
1914.  The  object  of  his  suggestion,  viz.,  to  avoid  the  risk 
of  puncturing  the  lung,  is  very  desirable.  But,  in  my  view, 
his  instrument  is  not  well  adapted  to  secure  that  end.  The 
method  of  use  is,  to  insert  the  needle,  with  the  sharp  trocar, 
through  the  skin  and  intercostal  muscles ;  then  withdrawing 
the  trocar,  force  the  blunt-ended  cannula  through  the  parietal 
pleura.  But  the  parietal  pleura  is  fairly  tough,  and  would 
verj'  likely  be  pushed  before  the  cannula,  making  a  small 
space  between  the  stripped-off  membrane  and  the  chest-wall. 
The  manometric  indications  would  closely  resemble  those  seen 
when  entrance  is  made  into  a  very  small  pocket  in  the  pleura, 
wholly  surrounded  by  adhesions.  There  would  be  oscillations, 
but  very  small  ones.  Of  course,  the  sharp  trocar  may  be 
re-inserted,  and  used  to  perforate  the  parietal  pleura.  But  then 
it  would  be  far  more  likely  to  puncture  the  lung  than  a  sharp- 
pointed  hollow  needle  would  be.  Besides,  a  cannula  with  a 
terminal  opening  impinging  upon  the  visceral  pieura  might 
easily  be  occluded  by  it.  There  would  then  be  no  oscillation 
and  the  operator  would  conclude  that  the  lung  was  adherent. 
This  would  not  always  happen  ;  in  favourable  circumstances, 
the  lung  would  retract  in  inspiration  away  from  the  open  end 
of  the  cannula.  But  the  cannula  might  fail  where  the  needle 
with  its  oblique  opening  would  succeed,  especially  if  the  point 
where  the  puncture  was  made  happened  to  be  near  an 
adhesion,  though  not  actually  the  site  of  one. 

The  apparatus,  shown  in  the  figure,  is  one  which  I  devised, 
with  a  view  to  portability  and  convenience,  especially  for 
use  at  the  patient's  own  house.  The  graduated  cylinder  for 
nitrogf n  is  of  500  c.c.  capacity  ;  i.e.,  only  half  the  sizi  in 
ordinary  use.  If  more  than  500  c.c.  are  to  be  injected  at 
one  operation,  a  clip  should  be  put  on  the  tube  leading  to  the 
needle  in  situ  in  the  chest-wall,  while  ihe  cylinder  is  refilled 
from  the  steel  bottle  of  compressed  nitrogen.  The  time 
occupied  by  this  is  by  no  means  an  unmixed  evil.  It  gives  the 
operator  a  better  opportunity  of  judging  whether  the  patient 
can   comfortably   bear   the    injection   of   more   gas,   and   the 
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patient's  organs  more  time  to  adapt  themselves  to  the  change 
produced  by  it. 

As  will  be  seen  in  the  figure,  the  bottle  is  fixed  on  a  stage 
which  slides  up  and  down  on  a  brass  rod,  after  the  manner  of  a 
retort- stand.  This  is  very  convenient  in  use.  Both  the  bottle 
and  the  graduated  cylinder  are  fixed  by  straps,  so  that  no 
packing  is  require^l.  The  manometer  lies  flat  against  the  door 
of  the  box,  and  is  therefore  much  less  liable  to  injury  than 
when  it  is  about  half-an-inch  clear  of  it,  as  it  is  in  oLlier  forms 
of  the  apparatus  which  I  have  seen.    The  door  is  lined  with 
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thick  felt,  which  is  a  further  protection  for  the  manometer, 
and  makes  the  box  practically  dustproof. 

This  apparatus  is  to  be  had,  complete  and  ready  for  use, 
from  Messrs.  Brady  and  Martin,  of  Newcastle-upon-Tyne,  who 
make  as  well  the  improved  needle,  which  I  have  just  described. 
The  needle  is  also  made  by  Messrs.  Allen  and  Hanburys,  of 
London. 

During  the  last  few  months,  I  have  been  using  nascent 
iodine  (as  described  in  The  Practitioner  for  December, 
1 91 2,  September,  19 13,  and  June,  19 14)  in  the  treatment  of  a 
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large  number  of  cases  of  phthisis.  1  use  it  in  conjunction  with 
artificial  pneumothorax,  as  well  as  in  cases  in  which  adhesions 
are  found  to  make  pneumothorax  impracticable,  or  when,  for 
any  reason,  it  is  contra-indicated.  When  the  two  methods 
are  employed  together,  I  see  reason  for  hoping  that  the 
nascent  iodine  may  greatly  promote  the  healing  of  any  lesions 
existing  in  the  comparatively  sound  lung,  and  that  there  may 
be  much  less  risk  of  relapse  occurring  from  recrudescence  of 
activity  in  foci  of  disease  left,  after  arrest  for  a  time  had  been 
brought  about.  I  have  found  it  wise  to  make  one  modification 
in  the  method  described  in  the  articles  in  The  Practi- 
tioner just  referred  to.  I  direct  that,  for  the  first  three 
days,  only  two  doses  of  the  chlorine  solution  should  be  taken, 
three  daily  always  being  taken  afterwards.  Tolerance  seems 
to  be  secured  in  this  way,  and,  although  I  have  used  the 
method  in  a  very  large  number  of  patients,  I  have  never  yet 
seen  the  disagreeable  iodism,  described  as  a  somewhat  frequent 
occurrence  by  the  writers  to  whom  I  have  referred.  Xone 
of  my  patients  have  experienced  anything  more  than  a  mere 
trace  of  coryza. 

It  might  be  anticipated  that  the  large  quantity  of  liquid, 
which  has  to  be  taken  when  nascent  iodine  is  used,  would 
destroy  the  appetite.  This  is  not  the  case.  As  a  rule,  both 
appetite  and  digestion  are  greatly  improved  ;  although  there  is 
not  necessarily  a  corresponding  increase  in  weight. 
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SOME  TYPES  OF   PAROXYSMAL  TACHYCARDIA, 

WITH   SPECIAL   REFERENCE   TO   THAT   OF 

AURICULAR   FIBRILLATION. 

By  basil  parsons-smith.  M.D. 
LaU  Resident  House  Physician,  St.  Thomas's  Hospital,  ttc. 

By  the  lenn  Paroxysmal  Tachycardia,  we  denote  a  morbid 
condition  of  the  heart's  mechanism,  in  which  the  most  strik- 
ing symptom,  appreciable  to  patient  and  clinician  alike, 
is  an  accelerated  cardiac  rate,  or,  in  other  words,  an  in- 
creased rapidity  of  action,  paroxysmal  in  occurrence.  With 
its  onset,  in  fact,  we  recognize  a  functional  upheaval  of 
rhythm  obviously  and  certainly  prejudicial  to  an  efficient 
circulation,  and,  in  the  light  of  modern  investigation,  one  of 
extreme  importance  by  reason  of  its  varied  tetiology. 

Before  proceeding,  however,  brief  refrtrence  to  the  so- 
ralled  functional  maladies  of  the  heart  seems  advisable, 
for  it  is  to  them  that  our  attention  now-a-days  is  especially 
directed.  We  endeavour  to  probe,  as  carefully  as  possible, 
the  limitations  of  the  capacities  of  the  diseased  organ, 
directing  our  inquiries  chiefly  towards  a  correct  determination 
of  the  so-called  functional  capabilities  of  each  individual 
case,  to  estimate  the  reserve  power  of  the  heart,  its  response 
to  efifort,  and  its  method  of  action  during  periods  of  rest. 
Each  and  every  case  is  judged  upon  its  own  merits  and 
treated  accordingly,  all  possible  means  being  taken  to  gauge 
the  exact  value  of  the  particular  heart  as  a  pumping  machme  ; 
special  consideration  is  naturally  paid  to  the  actual  mode  of 
life  of  the  individual,  for  obviously,  a  lesion  which  may  severely 
handicap  a  labourer,  most  certainly  assumes  less  gravity  in  the 
rich  and  well-to-do  classes,  who  do  not  depend  for  their 
existence  on  actual  physical  exercise. 

Murmurs,  if  existing,  must  be  investigated  with  great  care, 
but  too  much  weight  must  not  be  attached  to  their  presence, 
for  a  perfectly  satisfactory  circulation  may  be  maintained  by 
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a  murmuring  heart,  and  the  murmur  itself  itself  may,  quite 
conceivably,  be  of  a  functional  character  or  even,  possibly, 
pulmonary  in  origin.  Extreme  caution  must,  therefore,  be 
exercised  before  we  draw  adverse  conclusions  from  the  pre- 
sence of  any  murmur,  and  it  is  most  important  always  to 
remember  that  a  loud  murmur  may  be  produced  by  an  insignifi- 
cant lesion,  and  a  soft  murmur,  heard  only  with  difficulty, 
may  possibly  speak  for  gross  and  advanced  disease  ;  in  other 
words,  the  extent  of  the  damage  cannot  be  estimated  from 
any  deductions  based  on  the  relative  loudness  or  softness  of 
a  particular  murmur  alone.  In  fact,  no  conclusion  as  to  the 
heart's  efficiency  is  possible  without  a  most  rigid  inquiry  into, 
and  an  analysis  of,  the  working  capabilities  of  the  organ, 
the  blood-pressure  it  maintains,  and  the  extent  of  the  tone 
preserved  by  its  musculature. 

We  may,  indeed,  take  it  as  a  very  fair  working  axiom  that 
a  heart,  whose  muscle  suffers  no  loss  of  tone  at  the  end  of  an 
ordinary  day's  work,  is  in  a  highly  satisfactory  state  of  com- 
pensation, whatever  the  lesion  present.  Incidentally,  it  seems 
advisable  to  add,  that  our  most  valuable  and  reliable  method 
of  estimating  cardiac  tonus  is  by  means  of  X-ray  examina- 
tions, before  and  after  exertion  ;  for  we  know  that  a  dilata- 
tion follows  any  appreciable  loss  of  tone,  and  that  a  heart 
whose  tonic  properties  are  up  to  the  normal  standard, 
not  only  fails  to  dilate,  but  may  even  diminish  in  size  on 
physical  exercise,  assuming  the  latter  to  be  short  of  actual 
stram.  Whilst,  however,  the  condition  of  cardiac  tonus  is  one 
of  such  great  importance,  the  question  of  possible  hypertrophy 
must  not  be  overlooked  ;  this  latter  entails  certain  pathological 
changes  in  the  myocardium,  an  increase  in  the  size  of  a  large 
proportion  of  the  muscle  fiores,  a  true  degeneration  of  others, 
and  a  varying  amount  of  fibrous  tissue  deposit  between  the 
individual  fibres.  Consequently,  cardiac  hypertrophy,  though 
essential,  is  not  wholly  beneficial,  for  we  see  that  a  consider- 
able amount  of  degeneration  accompanies  the  process,  and 
with  it,  as  we  should  naturally  expect,  comes  a  dmiinution  in 
the  heart's  reserve  power.  We  should,  therefore,  be  quite 
prepared  for  a  sudden  loss  of  tone  manifesting  itself  m  a 
previously  powerful  hypertrophied  heart,  by  an  acute  dilata- 
tion, muscular  failure,  circulatory  embarrassment,  and  all  the 
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numerous  concomitant  visceral  stases. 

For  additional  assistance  in  the  diag^nosis  of  the  so-called 
diseases  of  function,  which  may  handicap  severely  the  heart's 
action,  we  should  extend  our  investigations  rather  beyond  the 
myocardium,  in  order,  if  possible,  to  obtain  a  clearer  under- 
standing of  the  mechanics  of  the  circulation,  by  reviewing  its 
facilities  of  action  and  remembering  such  extra-cardiac  impedi- 
ments as  the  possible  presence  of  pericardial  adhesions,  an 
abnormally  elevated  diaphragmatic  dome,  such  as  occurs,  for 
instance,  with  Hatulent  distension  of  the  stomach  or  bowel, 
spinal  curvature,  and  enteroptosis.  Both  these  conditions 
may  alter  the  heart's  axis  so  as  to  cause  kinking  of  the  great 
vessels,  and  consequent  interference  with  the  blood  stream 
entering  and  leaving  the  cavity  of  the  thorax.  If  space  per- 
mitted, it  would  be  possible  to  mention  numerous  other  factors 
which  exert,  so  to  speak,  a  harmful  influence  on  the  heart's 
mechanism  and  function  ;  but  let  us  return  to  the  main 
object  of  the  present  paper,  and  discuss  forthwith  the  clinical 
varieties  of  tachycardia  in  its  paroxysmal  form. 

These  may  conveniently  be  grouped,  as  follows  : — 

A. — Paroxysmal  Tachycardia  of  Exophthalmic  Goitre, 

B. — Associated  with  Emotional  States. 

C. — Consequent  on  Dyspepsia. 

D. — Of  Auricular  Fibrillation. 

E. — Of  Auricular  Flutter. 

F. — Dependent  upon  a  Transposition  of  the  Site  of  the  Origin 

of  the  Heart's  Contraction, 

A. — PAROXYSMAL    TACHYCARDIA    OF    EXOPHTHALMIC    GOITRE. 

Possibly  the  earliest  symptom,  and  certainly  later  a  cardinal 
sign,  of  exophthalmic  goitre  is  an  increase  in  the  frequency 
of  the  pulse,  a  constantly  present  acceleration  persisting  both 
with  effort  and  repose  ;  the  condition  is  accounted  for  patho- 
logically, partly  by  some  lesion  of  the  central  nervous  system 
causing  a  faulty  and  disturbed  cardiac  inner\-ation,  and  partly 
by  an  autogenous  intoxication  with  an  excessive  secretion  of 
the  thyroid  gland.  Whichever  of  these  lesions,  moreover, 
assumes  the  predominant  influence  more  usually,  is  a  point 
unnecessary   of    discussion    in   the   present   paper ;    the   fact, 
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however,  remains  that  one  of  the  very  early  signs  of  the 
disease  is  an  undue  frequency  of  the  heart  beat,  a  rapid  action 
varying  between  90—160  or  more. 

At  intervals,  and  very  often  following  excitement,  attacks 
of  intense  tachycardia  supervene,  which  are  paroxysmal  in 
nature,  and  generally  rapid  in  onset,  but  characterized  by  a 
very  gradual  return  to  the  former  rate.  During  the  attack, 
the  carotid  arteries  appear  to  dilate,  and  their  pulsation 
becomes  more  than  ever  visible,  the  capillary  pulsation  is 
prominent,  arterial  thrills  and  vascular  erythema  appear,  and 
the  patient  very  rapidly  reaches  the  stage  of  prostration  and 
cardiac  exhaustion. 

In  an  endeavour  to  trace  the  aetiology  of  these  paroxysms, 
we  may  with  advantage  briefly  refer  to  the  nervous  apparatus 
of  the  ordinary  heart.  There  are,  as  we  know,  the  two 
cardiac  plexuses,  the  superficial  and  the  deep,  both  made 
up  of  branches  proceeding  from  two  great  sources— (i)  the 
vagus  and  (2)  the  sympathetic  system — and  both  taking 
part  in  the  formation  of  the  coronary  plexuses  which  accom- 
pany the  right  and  left  coronary  arteries.  Stimulation  of 
the  vagus  nerve  alone  causes  a  pure  cardiac  inhibition,  a 
diminished  rate  of  beat,  also  incidentally  a  lowering  of  the 
blood-pressure  and  a  diminished  bundle  conduction ;  whilst 
stimulation  of  the  sympathetic  causes  an  acceleration  and 
augmentation  of  the  beat,  and  improves  the  bundle  con- 
ductively.  It  is  extremely  interesting  as  well  to  observe, 
amongst  the  numerous  additional  functions  of  the  sym- 
pathetic nerve,  both  its  pupil  dilating  property  and  its  power 
in  the  causation  of  local  sweating  and  flushing  of  the  face 
and  neck.  Evidence,  therefore,  seems  rather  to  point  to  the 
sympathetic  control  being  exaggerated  and  ha\'ing  a  causative 
relation  to  the  paroxysms  of  intense  tachycardia  in  exoph- 
thalmic goitre  ;  for  it  can  hardly  be  a  coincidence  that, 
associated  with  them,  we  invariably  notice  facial  flushing  and 
perspiration,  increased  nasal  secretion,  and  large  dilated  pupils 
which  only  contract  sluggishly  on  exposure  to  light. 

The  most  important  factor  in  treatment  during  the  attack 
is  quiet  rest  in  the  recumbent  position,  with,  by  way  of 
drugs,  large  doses  of  digitalis  or  strophanthus  combined  with 
ammonium  bromide   or   belladonna,   the  latter  to  soothe  the 
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nervous  system.  In  addition,  some  steps  must  be  taken  to 
increase  the  tonic  activity  of  the  vagus  ;  of  these  undoubtedly 
the  best  are  galvanism  to  the  cervical  portion  of  the  nerve, 
or  the  application  of  a  small  blister,  immediately  behind  the 
angle  of  the  jaw.'- 

B. — PAROXYSMAL    TACHYCARDIA    ASSOCIATED    WITH    EMOTIONAL    STATES. 

Under  this  heading,  we  maj'  very  conveniently  assemble 
the  many  varieties  of  tachycardia,  which  frequently  attack 
patients  whose  general  nervous  control  is  in  some  way  pre- 
judiced ;  not,  necessarily,  by  any  organic  malady,  for  the 
precipitating  agent  is  most  frequently  some  sudden  fright, 
anxiety,  fear,  or  other  condition  of  emotional  development. 
Whichever  of  these  influences,  moreover,  may  be  the  dis- 
turbing element,  one  notices  an  extreme  rapidity  in  the 
sequence  of  cause  and  effect,  a  swift  transition  from  normal 
stability  to  discomfort  and  unrest.  The  physical  signs  include  a 
forcible  apex  beat,  occupying  an  abnormally  large  area,  and 
possibly  accompanied  by  a  palpable  thrill ;  a  marked  increase 
in  the  rate  of  systole,  estimated  on  auscultation,  and  reaching 
usually  120 — 160  beats  per  minute  ;  the  radial  pulse  corresponds 
in  rapidity,  but  naturally  shows  a  diminished  pulse  wave ; 
venous  congestion,  and,  in  cases  of  a  persistent  character, 
pulmonary  stasis  from  the  venous  engorgement.  The  symp- 
toms include  violent  palpitation,  oppression  on  the  chest,  and 
inability  to  breathe,  with  a  sensation  of  choking,  generally 
ascribed  to  the  beating  of  the  heart  in  the  throat,  as  well  as 
transient  giddiness,  and  possibly  sweating,  nausea,  and  syncopal 
seizures. 

The  treatment  of  this  particular  form  of  tachycardia  resolves 
itself  into  two  headings  : — (a)  treatment  of  the  paroxysm,  and 
(6)  treatment  of  the  intervals. 

(a)  The  first  essential  is  rest  in  the  recumbent  position, 
with  absolute  quietude  and  freedom  from  all  excitement ;  the 
cause  of  the  attack  must  be  ascertained  and,  if  possible, 
remedied ;  flatulence,  if  persisting,  will  usually  yield  to  re- 
peated doses  of  sodium  bicarbonate  combined  with  carmina- 
tives, or  to  a  few  sips  of  warm  brandy  and  water.  The 
extreme  discomfort  is,  however,  most  successfully  relieved  by 
the    application   of   cold   compresses   to    the    prajcordium,  or 
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better  still  an  icebag,  combined  with  the  internal  administra- 
tion of  some  reliable  nerve  sedatives,  such  as  the  bromides, 
chloralamide,  or  veronal. 

(b)  The  majority  of  the  sufferers  from  this  particular  type 
of  tachycardia  belong  to  the  great  army  of  neurasthenics. 
One's  natural  tendency,  therefore,  during  the  intervals  of 
freedom  from  the  attacks,  is  generally  to  tone  up  the  entire 
system,  to  inquire  into  the  patient's  habits  and  mode  of  life, 
to  prescribe  regular  exercise,  fresh  air,  and,  what  is  equally 
important,  some  definite  occupation,  and  diligently  avoid  any 
known  precursor  of  the  attacks  in  question.  These  regula- 
tions duly  observed,  aided  by  short  courses  of  bromide  and 
valerian,  or  iron  and  arsenic,  invariably  produce  a  marked 
improvement,  if  not  an  absolute  cure. 

C. — I'AROXTSMAL    TACHYCARDIA    CONSEQUENT    ON    DYSPEPSIA. 

Among  the  numerous  conditions  recognized  now-a-days 
as  responsible  for  paroxysms  of  tachycardia,  mention  must 
be  made  of  the  particular  variety  associated  with  errors  of 
digestion  in  the  stomach. 

The  patient  xomplains  of  palpitation,  nausea,  flatulence, 
and  difficulty  in  breathing,  during  the  attack.  On  examina- 
tion, we  find  a  marked  fullness  in  the  epigastrium,  corre- 
sponding with  an  extension  of  gastric  resonance  both  in  the 
upward  and  downward  directions.  A  test  meal  unmasks,  still 
further,  the  limits  of  the  perverted  digestion,  and  accurately 
exposes  the  presence  ol  several  abnormal  gases  and  acids,  such 
as,  for  instance,  lactic  acid,  butyric  acid,  and  acetic  acid,  one 
and  all  the  products  of  a  fermentation  process  entirely  foreign 
to  a  healthy  stomach. 

It  seems,  moreover,  perfectly  clear  that  a  definite  causal 
relationship  becomes  established  between  the  cardiac  and 
gastric  phenomena,  in  which  excessive  fermentation  and  gas 
production  assume  the  highest  importance.  The  reason  is 
that  the  stomach,  whose  functions  are  so  disorganized,  exerts 
an  evil  influence  upon  the  heart,  and,  in  so  doing,  may  choose 
one  of  two  possible  routes:  — («)  The  mechanical,  which 
depends  purely  upon  the  gaseous  distension  and  increased 
pressure  in  the  stomach,  causing  the  superior  pole  of  the  latter 
to  travel  upwards,  and  thereby  imposing  upon  the  heart  an 
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impediment  the  action  of  which  is  to  dislocate  the  viscus  in 
toto,  and  to  produce  a  varying  amount  of  kinking  of  the 
great  vessels  at  its  base  ;  yb)  The  reflex,  so  called  because 
fermentation  is  rife  in  the  stomach,  and,  as  a  conse- 
quence, its  mucous  membrane  is  permanently  bathed  by  a 
solution  of  foreign  acids  and  poisonous  mucus,  to  such  an 
extent  that  the  nerve  fibrils  suflfcr  an  extreme  stimulation,  and 
impulses  pass  from  the  gastric  to  the  cardiac  branches  of  the 
vagus  nerve. 

Accepting,  therefore,  the  foregoing,  no  difficulty  need  be 
experienced  in  realizing  that  the  stomach,  when  disorganized, 
may  react  upon  the  heart,  interfere  with  its  contraction,  and 
give  rise  to  alterations  of  rhythm,  which  mainly  express  them- 
selves as  bouts  of  tachycardia  or  showers  of  premature  con- 
tractions in  patients  whose  chief  complaint  may  be  excessive 
palpitation,  fulness  in  the  chest,  inability  to  breathe,  or  pains 
of  an  anginal  nature.  In  other  words,  to  localize  the  origin  of 
certain  cardiac  disabilities,  we  must  focus  our  attention  upon 
the  stomach,  and  endeavour,  by  every  possible  means,  to 
improve  its  functional  power,  realizing  full  well  the  unfortunate 
complications  which  may  develop  if  the  disease  progress  to  any 
marked  extent. 

Naturally,  success  or  failure  in  the  treatment  of  cases 
under  this  heading  depends  very  largely  upon  an  appropriate 
employment  of  dietetics.  The  food  should  be  plain  and 
nutritious ;  the  meals,  by  preference,  taken  with  the  smallest 
quantity  of  fluid  possible  ;  gas-producing  agents,"  such  as  pastry, 
green  vegetables,  sweets,  and,  in  fact,  all  carbohydrates,  should 
be  cut  down  to  a  minimum,  and  spirits,  which  drift  the  patient 
towards  alcoholism,  are  in  the  majority  of  instances  not 
allowed.  As  a  general  rule,  one  should  entirely  forbid  the 
use  of  alcohol  as  a  beverage,  especially  the  forms  most 
harmful  to  the  condition  under  consideration,  viz.,  bitter  ale, 
stout,  sweet  wines,  and  those  of  the  sparkling  variety,  and, 
in  special  cases  only,  allow  a  very  moderate  consumption  of 
some  well-matured  wine,  as,  for  instance,  a  sound  Burgundy 
or  Bordeaux,  the  stomachic  and  carminative  properties  of  which 
are  to  be  relied  upon.  The  therapeutic  indications  are  satisfied 
usually  by  a  preliminary  course  of  bismuth  and  soda,  with  a 
few  drops  of  dilute  prussic  acid  and  some  aromatic  carmina- 
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tives  ;  this  may  be  followed  later  by  a  bitter  tonic,  containing 
small  doses  of  stryclniine,  to  restore  tone  to  the  stomach 
wall.  The  more  severe  types,  however,  will  require  the  addition 
of  gastric  disinfectants,  such  as  carbolic  acid,  creosote,  or  sul- 
pho-carbolate  of  soda,  and  possibly  even  an  alkaline  lavage  to 
dissolve  the  excess  of  mucus  and  to  neutralize  the  superfluous 
acids  formed  between  the  meals. 

D. — PAROXYSMAL   TACHYCARDIA   OF   AURICULAR    FIBRILLATION. 

Considerable  attention  has  been  devoted,  during  recent 
years,  to  the  study  and  investigation  of  the  signs  and 
symptoms  associated  with  that  particular  condition  of  the 
heart  which  has  been  labelled,  somewhat  appropriately, 
auricular  fibrillation.  This  title  is,  moreover,  suitably  ex- 
pressive, for,  by  it,  we  are  led  to  suppose  that  the  auricular 
chamber  is  in  a  state  of  fibrillation,  or  perpetual  tremor,  in 
contradistinction  with  the  normal  systolic  contraction  of  the 
cavity.  That  this  represents  the  actual  state  of  affairs,  con- 
vincing evidence  is  forthcoming  in  the  shape  of  actual  graphic 
records  and  X-ray  examinations,  as  well  as  the  deductions 
drawn  from  certain  experiments  performed  on  animals,  and 
actual  inspection  of  the  heart  in  situ  in  several  particular 
instances.^ 

This  evidence,  however,  requires  no  elaboration  here  ; 
it  is  quite  sufficient  to  realize  that  we  are  dealing  with  a 
state  of  disordered  cardiac  mechanism,  which  represents  one 
of  the  more  important  landmarks  in  the  clinical  history 
of  certain  patients,  and  which  expresses  itself  by  a  variety  of 
manifestations,  such  as,  for  instance  : — 

(a)  A  pulse,  more  often  than  not,  rapid  and  irregular, 
but  in  certain   instances  slow  and  orderly  in  rhythm. 

(6)  A  diminution  in  the  cardiac  reserve  power,  readily 
appreciable  in  consequence  of  the  production  of  certain  signs, 
among  which  mention  may  be  made  of  the  following  : — 
dyspnoea,  cyanosis,  palpitation,  oedema,  faintness,  nausea, 
vomiting,  and  insomnia. 

(c)  An  absence  of  the  normal  venous  a  wave,  and  of  the 
normal  P  wave  on  the  electrocardiogram  ;  a  sure  proof  that 
the  auricular  contraction  is  in  abeyance. 

(d)  Minute  oscillations  on  the  electrocardiographic  record, 
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best  defined  during  the  diastolic  phase,  which  result  from  the 
auricular  trtmor ;  the  latter  completely  submerges  the  sino- 
auricular  impulses,  and  supplies  an  irregular  scries  of 
stimuli  which  descend  to  activate  the  ventricle. 

(c)  Paroxysmal  attacks,  from  time  to  time,  of  extreme 
tachycardia,  so  very  intense  as  to  upset  temporarily  the 
circulatory  balance,  and  rapidly  evoke  the  signs  and 
symptoms  of  distress  ;  such  paroxysms  represent  merely  a 
phase  in  the  evolutionary  progress  of  auricular  fibrillation, 
but  they  seem  worthy  of  special  attention  in  certain  instances, 
as,  for  example,  in  the  matter  of  the  patient  whose  clinical 
notes  are  briefly  appended, 

Mr.  B.,  aged  73,  had  passed  through  the  usual  childish  complaints,  but 
denies  rheumatism,  diphtheria,  scarlet  fever,  throat  affections  and  any  form 
of  venereal  disease.  During  the  past  seven  years,  patient  has  suffered 
continuously  from  heart  trouble  and  frequent  attacks  of  acute  dilatation, 
in  consequence  of  which  all  exertion  has  perforce  been  abandoned  and 
an  evenly  regulated  sedentary  existence  enjoined ;  the  latter  proved 
eminently  successful,  and,  except  for  an  occasional  attack,  nothing 
noteworthy  occuned  until  the  early  part  of  191 2,  when  the  heart  suddenly 
assumed  the  rhytlim  of  auricular  fibrillation,  and  the  circulation,  previously 
somewhat  feeble,  became  further  impeded. 

With  treatment,  however,  which,  in  the  main,  consisted  of  rest  in  bed 
and  small  doses  of  digitalis,  the  condition  was  kept  under  control,  and 
the  malady  remained  one  of  signs  rather  than  symptoms,  probably  because 
the  patient  realized  his  state  and  the  limitations  of  his  disease. 

On  November  6th,  1913,  patient  was  suddenly  seized  with  an  attack 
of  pra^ordial  pain  and  extreme  palpitation,  with  sickness,  nausea,  and 
great  shortness  of  breatli. 

On  physical  examination,  he  was  noticed  to  be  in  great  distress,  unable 
to  lie  down,  was  propped  up  with  pillows,  and  breathing  was  laboured, 
60  per  minute  ;  the  mucous  membranes  and  the  finger  tips  were  cyanosed  ; 
the  tongue  was  coated  but  moist ;  the  pupils  normal  in  size,  equal  and 
active;  the  conjunctiva;  presented  a  slight  yellow  tinge.  The  lungs  were 
resonant  to  percussion,  and  the  air  entry  was  everywhere  quite  good,  except 
at  tlie  bases  posteriorly,  where  signs  of  stasis  wore  very  evident.  The  apex 
beat  of  the  heart  was  seen  and  felt  to  be  very  diffuse,  the  maximum  impulse 
being  situated  in  the  6th  space  14 "5  cm.  from  the  median  line;  the  right 
border  of  cardiac  dulness  w-as  at  the  right  border  of  the  sternum,  the  left 
border  extended  from  the  apex  upwards  as  far  as  the  3rd  interspace, 
6  cms.  from  the  median  line ;  no  thrill  was  felt.  The  sounds  at  the  apex 
were  faint  and  disorderly,  those  at  the  base  accentuated,  that  at  the 
aortic  area  being  the  louder  ;  no  murmur  was  audible.  The  radial  pulses 
were  small,  extremely  irregular,  easily  compressible,  and  not  possible  to 
count.  The  liver  was  enlarged,  and  could  be  felt  three  fingers'  breadth 
below  the  costal  margin  ;    its  edge  was  tender,  as  was  as  well  the  entire 
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epigastrium  ;  the  spleen  was  not  felt  ;  there  was  no  evidence  of  ascitic 
fluid,  and  no  oedema  of  the  back  or  legs.  Polygraphic  tracings  (Fi?.  i) 
of  the  movements  at    the  base  of   the  neck  and  at    the  apex  showed  the 
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heart  rate  to  be  l3S,  the  cardiogram  clearly  exposing  the  inegularity  of 
the  beat,  and  the  curtailed  diastolic  intervals. 

Digalen  i  cc.  was  given  intramuscularly  ;  the  pain  was  relieved  in 
halfan-hour,  and  the  patient  felt  decidedly  more  comfortable,  passed  a 
very  fair  night,  and  appeared  to  be  much  better  the  following  morniog  ; 
the  breathing  was  less  laboured,  the  cyanosis  diminished,  and  the  sickness 
had  ceased  ;  there  was,  however,  still  a  feeling  of  flutter  at  the  heart,  and 
the  cardiogram  registered  130  beats  per  minute. 

A  second  injection  of  digalen  i  cc.  was  administered,  as  on  the  previous 
afternoon. 

The  next  day  (November  8)  patient's  condition  was  found  to  be  still 
further  improved  ;  he  was  able  to  lie  comfortably  in  bed,  breathing  was 
easy  (iS  respirations  per  minute),  and  the  lips  and  mucous  membranes  were 
no  longer  cyanosed  ;  there  had  been  no  sickness,  and  light  nourishment, 
including  milk,  broth,  and  jelly,  had  been  taken  without  any  sign  of 
discomfort.  The  radial  pulse  had  assumed  a  very  fair  volume  and  pressure, 
the  individual  beats,  however,  Sj  per  minute,  still  presenting  extreme  varia- 
tions in  size ;  auscultation  at  the  apex  revealed  an  occasional  murmur, 
systolic  in  time,  and  an  improvement  in  the  general  quality  of  the  sounds, 
especially  as  regards  the  muscular  element  ;  the  heart  rate,  counted  on  an 
ai)ex  tracing,  was  96.  Patient  was  now  ordered  strophanthus,  TI\  x.  of  the 
tincture,  six-hourly,  and  in  two  days'  time  (November  10)  it  was  noted  that 
the  progress  was  well  maintained  ;  there  were  no  cardiac  sensations  at  all, 
in  fact,  the  patient  affirmed  that  he  did  not  know  that  he  had  a  heart  at 
all ;  the  radial  pulse  was  easily  countable  at  a  steady,  though  irregular, 
72.  At  the  apex,  one  heard  an  occasional  systolic  murmur,  seemingly  only 
present  with  the  more  powerful  sysioles  ;  at  other  times,  the  first  sound  was 
short  and  sharp,  and  the  second  sound  inaudible  ;  the  sounds  at  the  base 
were  clear  and,  at  intervals,  reduplicated  ;  the  apex  tracing  is  reproduced 
(Fig  :;),  and  demonstrates,  not  only  a  lessening  in  the  cardiac  rate,  88  beats 
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per  minute,  but  also  a  lengthening  of  the  diastolic  interval,  and,  in  spite  of 
the  irregularity  of  their  incidence,  a  very  fair  uniformity  in  the  size  of  the 
individual  beats. 

Perfectly  definite  grounds,  therefore,  seemed  to  exist  for  the  assumption 
that  the  so  called  cardiac  rest  force  was  in  process  of  being  restored,  and,  to 
such  an  extent  was  this  so  during  the  following  week,  that  the  patient, 
unfortunately,  decided  to  omit  his  medicine.  Three  days  lattr(Noveiiiber  22), 
a  very  severe  paroxism  of  tachycardia  was  experienced,  symptomatically 
more  intens-e  in  nature  than  the  previous  one  had  been,  and  signalized,  as 
before,  by  dvspnoea,  cyanosis,  an  uncountable  heart  and  pulse,  vomiting, 
extreme  prostration,  etc.  An  attempt  was  made  to  retard  the  rate  of  the 
heart  bfat  by  vagal  pressure  ;  this  method  of  treatment  proved  entirely 
unsuccessful,  the  probable  reason  being  that  the  vagal  tone  was  already 
high,  and  that  the  nerve  was  therefore  unable  to  exert  any  further  restrain- 
ing influence  on  the  heart  as  the  result  of  pressure  stimulation.    Possibly 
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galvanism  in  the  coarse  of  the  nerve,  or  even  the  application  of  a  blister, 
might  have  been  attended  with  more  suceess,  but  they  were  not  tried. 
Recourse  was  next  had  to  strophanthone,  o"5  cc.  being  rapidly  injected  into 
the  gluteus  maximus.  The  result  was  in  every  way  satisfactory  ;  more  com- 
fortable that  evening,  patient  had  entirely  lost  all  his  symptoms  by  the 
following  morning  (^November  23).  The  pulse  had  assumed  a  very  fair 
quality  and  volume,  and  beat  steadily  at  42  to  the  minute  ;  the  apex  beat, 
which  exhibited  a  coujJed  rhythm  (Fig.  3;  was  counted  at  84;  it  is,  more- 
over, clearly  seen,  by  reference  to  the  tracing  (Fig.  3)  that  the  second  beat 
of  each  couple  fails  to  be  represented  on  the  radiogram,  and  one  is  tempted 
to  su>;gest  that  the  ineffectual  or  frustrane  ventricular  systole  is,  in  each 
case,  a  premature  contraction  depending  for  its  origin  on  the  previous 
systole. 

On  auscultation,  the  double  beat  was  clearly  heard  at  the  apex,  the 
second  beat,  however,  in  each  case  being  oniy  representea  by  one  sound 
suggesting  that  the  aortic  and  pulmonary  valves  were  being  opened  only 
once  in  every  two  ventricular  systoles,  and  that  such  was  the  case  was 
proved  undoubtedly  by  the  radial  pulse  tracing,  and  also  by  auscultation 
at  the  cardiac  base,  where  one  clearly  heard  the  aortic  second  sound  coming 
through  at  a  rate  of  42  to  the  minute. 

In  conclusion,  it  should  certainly  be  added  that  the  coupled  heart  action 
gave    rise    to    no     uncomfortable    symptoms,   in   fact,   was  accompanied 
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by  an  extraordinary  sense  of  well-being.  Cardiac  coupling  is  quite  an 
uncommon  result  of  strophanthus  medication,  and  with  reference  to  this 
latter  statement,  it  may  be  added  that  Agassiz  found  the  phenomenon  in 
only  one  of  his  cases,  and  Linnell '  reported  its  occurrence  in  three  of  his 
series. 

The  further  treatment  of  this  case  was  uneventful ;  one  felt  that  the 
strophanthus  should  be  continued,  and  decided  that  the  best  method  of 
administration  would  be  a  large  dose  biweekly.  .-Xccordingly,  the  patient 
was  ordered  X\\  xxx.  of  the  physiologically  standardized  tincture,  to  be  taken 
twice  weekly.  This  method  of  treatment  has  been  perfectly  satisfactory, 
and  at  the  time  of  writing  patient  seems  better  than  he  has  been  for  some 
months  past. 

For  all  practical  purposes,  the  treatment  of  the  paroxysmal 
tachycardia  associated  with  auricular  fibrillation  resolves  itself 
into  two  headings  :  (a)  During  the  attack  : — Absolute  rest  in 
bed  is  essential,  with  the  application  of  an  ice  bag  to  the 
praecordium  and  an  attempt  to  slow  down  the  heart  by  firm 
pressure  in  the  course  of  vagus  nerve.  Further,  one  should 
administer  a  carminative  if  necessarj',  and  some  member  of 
the  digitalis  series,  either  a  very  large  dose  by  the  mouth  or 
bowels,  or  preferably  by  hypodermic,  intramuscular,  or  intra- 
venous injection  ;  the  last,  naturally,  produces  its  result  most 
swiftly,  but  whichever  method  is  adopted,  the  ultimate  result 
is  the  same,  a  rapid  slowing  of  the  heart,  produced  either  by 
a  direct  action  on  the  auriculo-ventricular  bundle,  or  an  actual 
lessening  of  the  excitability  of  the  ventricular  receptive 
fibres.' 

(6)  During  the  intervals  of  freedom  from  attacks  : — A 
carefully  regulated  and  sufficiently  quiet  mode  of  life  without 
undue  exercise  and  with  entire  freedom  from  overstrain  ;  a 
light  and  easily  digested  diet,  mainly  lacto-vegetarian,  but 
with  some  form  of  meat  on  alternate  days  ;  tea  and  coffee 
should  be  forbidden,  and  alcohol,  in  any  of  its  forms,  must  only 
be  taken  with  extreme  caution  ;  a  regular  and  sufficient  action 
of  the  bowels  each  day,  and,  unless  contriiindicated,  some 
sound  hver  pill  once  a  fortnight ;  short  monthly  courses  of 
medicine  from  time  to  time,  a  tonic,  for  instance,  one  con- 
taining iron  and  arsenic,  alternating  with  some  one  of  the 
rather  more  specialized  cardiac  drugs,  digitalis,  strophanthus, 
theobromine,  etc.,  combined,  if  necessary,  with  some  vascular 
dilator.  By  these  medicinal  and  general  precautions,  one  hopes 
to  maintain  a  verj-  fair  degree   of   compensation,  and  at  the 
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same  time  to  steady  and  strengthen  the  cardiac  mechanism. 

E. — PAROXYSMAL    TACIITCARDIA   OF    AURICULAR  FLUTTER. 

AfTorded  due  recognition  but  comparatively  recently,  the 
clinical  condition,  designated  "  auricular  flutter,"  may  best  be 
defined  as  a  phenomenon  expressive  of  an  intense  disorder  in 
the  cardiac  mechanism  characterized  by  :— 

(i)  Extreme  auricular  acceleration, 

(ii)  A  varying  degree  of  auriculo-ventricular  block, 

the  lower  chamber  contracting  at  a  rate  far  less  frequent  than 
the  upper. 

The  actual  condition,  therefore,  may,  for  all  practical 
purposes,  be  looked  upon  as  combined  heart-block  and 
auricular  acceleration,  and,  though  tending  to  be  persistent, 
occurs  very  frequently  in  paroxysms,  the  duration  of  which 
may  be  measured  in  minutes,  hours,  or  even  days  ;  as,  for 
instance,  the  paroxysm  noted  in  Case  II.  of  Lewis's  series,* 
which  extended  over  a  period  of  10  days. 

Seeing,  moreover,  that  the  tachycardial  attacks  are  asso- 
ciated with  disturbances  in  the  auricle,  our  natural  inquiry  is 
how  we  may  best  determine  their  presence.  Ordmar}-  physi- 
cal examination  is  not  sufficient,  and  we  require  additional 
e\ndence  such  as  that  supplied  by  electro-cardiographic 
and  venous  curves  ;  the  former  are  the  more  valuable,  and 
may  be  looked  upon  as  the  key  to  the  situation.  In  them  we 
notice  a  rapid  succession  of  F.  (auricular)  waves,  especially 
well  marked  in  Leads  II.  and  III.,  and  occurring  so  continu- 
ouslj'  that  there  is  no  iso-electric  line  between  the  auricular 
waves  ;  each  individual  wave,  moreover,  differs  somewhat 
from  the  normal  complex,  and  probably  springing  from  an 
ectopic  focus.^  The  ventricular  complex  presents,  as  a  rule,  no 
obvious  abnormality  beyond  an  occasional  distortion,  due  to 
the  super-imposition  of  a  P.  wave  upon  some  part  of  its  curve, 
and,  in  consequence  of  the  block,  a  rate  conspicuously  less 
than  that  of  the  fluttering  auricle. 

Turning  now  to  the  venous  curves,  further  proof  of  the 
incessant  activity  of  the  auricle  becomes  apparent,  in  the  shape 
of  a  multitude  of  small  waves,  which,  usually,  however,  only 
become   clearly   defined   immediately   before    the   ventricular 
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systole  takes  place.  That  these  small  waves  represent  definite 
auricular  contractions,  as  opposed  to  fibrillation  wavelets,  has 
been  proved  from  time  to  time,  notably  in  the  case  reported 
by  Hertz  and  Goodhart.'  To  these  observers  we  are  indebted 
for  one  of  the  earliest  descriptions  of  auricular  flutter ;  their 
case,  one  of  mitral  stenosis,  exhibited,  as  a  general  rule, 
ventricular  rapidity  and  a  fast  radial  pulse,  combined  with  an 
auricular  systole  whose  rate,  as  estimated  by  X-ray  examina- 
tion and  by  jugular  tracings,  presented  an  extraordinary 
acceleration  and  an  apparent  inability  to  communicate  its 
rapid  beat  to  the  lower  chamber.  Rather  scouting  the  theory 
of  blockage  in  the  bundle,  and  yet  endeavouring  to  account 
reasonably  for  the  absence  of  relation  between  the  contraction 
of  the  auricles  and  ventricles,  their  conclusion  was  that  the 
vagal  nerve  endings  in  the  auricle  had  become  damaged 
beyond  repair,  and  that  the  auricle,  freed  from  nervous  con- 
trol, was  enabled  to  run  riot  and  maintain  a  rhythm,  so 
rapid,  that  the  ventricle  was  positively  incapable  of  respond- 
ing to  it,  and  itself  probably  depended  for  its  contraction 
upon  stimuli  from  the  auriculo-ventricular  mode.  Further  proof 
that  the  vagal  nerve  endings  in  the  auricle  had  suffered  a 
severe  injur}',  was  furnished  by  the  failure  of  vagal  pressure 
to  reduce  the  auricular  rate,  as  well  as  by  the  experimental 
injection  of  atropine,  which  increased  the  ventricular  rate, 
without  affecting  that  of  the  auricle.  This  result  is  especially 
noteworthy,  when  we  consider  the  usual  action  of  atropine,  and 
the  particular  effect  of  its  injection  in  cases  of  complete  heart- 
block,  when  an  auricular  acceleration  takes  place,  but  the 
ventricular  rate  is  unaffected  (Erlanger,  Gibson,  Stengel,  Dock, 
Finkelburg). 

While,  however,  Hertz  and  Goodhart  preferred  not  to 
associate  their  case  with  any  definite  idea  of  heart-block,  the 
opinion  is  now-a-days  gaining  ground  that  this  is  the  invariable 
characteristic  of  so-called  heart  flutter.  In  confirmation  of 
this  assertion,  it  is  interesting  to  note  that  one  of  the  early 
cases  of  the  disorder  (viz.,  that  reported  by  Jolly  and  Ritchie,* 
who,  b)'  the  way,  first  introduced  the  term  auricular  flutter), 
presented  evidence  of  complete  heart-block  even  before  the 
auricular  paroxysms  became  established.  In  addition,  they 
noted  an  extreme  persistence  of  the  flutter  in  spite  of  exercise. 
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atropine,  digitalis  and  pressure,  and  included  in  their  account 
a  clear  differentiation  of  the  condition  from  fibrillar  contractions 
of  tlie  auricle. 

There  seems,  as  yet,  no  possibility  of  a  final  decision 
whether  the  slower  ventricular  rate  is  due  primarily  to  bundle 
blockage,  or  to  an  inability  of  the  ventricle  comfortably  to 
keep  pace  with  the  fast  contracting  auricle.  It  does,  however, 
appear  somewhat  contradictory  to  talk  of  heart-block  with  a 
ventricle  beating  at  a  rate  of  100  or  more  per  minute,  and 
further  a  ventricle  whose  rate  can  be  increased  by  suitable 
methods. 

F. — PAROXYSMAL  TACHYCARDIA  DEPENDENT  UPON  A  TRANSPOSITION  OF  THE 
SITE  OF  THE  ORIGIN  OF  THE  HEART's  CONTRACTION. 

Our  conception  of  the  special  forms  of  attack  included 
under  the  present  heading  is  based  upon  the  assumption,  that 
tachycardial  outbursts  may,  and  usually  do,  follow,  if,  for  some 
reason,  the  sino-auricular  node,  which,  in  normal  health, 
presides  over  the  incidence  of  the  cardiac  beat,  become  replaced 
by  some  fresh  focus  of  impulse  formation,  situated  somewhere 
in  the  musculature  of  the  auricles  or  ventricles,  or  even  in  the 
a — V  connecting  bund'e  itself.  It  is,  however,  important  to 
remember  that  the  abnormal  focus  may  exist  for  several  years 
before  provoking  a  definite  attack  of  tachycardia,  and  during 
this  time  evidence  of  its  presence  may  be  forthcoming  by 
reason  of  an  occasional  heart  irregularity  ;  in  other  words,  an 
extra  systole  crops  up  from  time  to  time  disturbing  the 
otherwise  regular  rhythm.  Soon  the  premature  contractions 
become  more  frequent,  and  Stage  III."  of  the  process  makes  its 
appearance  in  the  shape  of  short  runs  of  extra  systoles.  We 
may  nosv  expect  the  onset  of  a  typical  paroxysm  of  tachycardia, 
which,  analysed  by  graphic  methods,  is  found  to  consist  of  a 
sequence  of  ectopic  beats,  introduced  by  some  form  of  extra 
systole,  and  terminating  invariably  in  a  long  pause;  the  transition 
from  the  normal  method  of  beat  to  that  of  the  paroxysm,  and 
the  reiurn  later  to  the  normal,  are  events  of  rapid  and  abrupt 
occurrence. 

These,  and  other  important  features,  chief  among  which  may 
be  included  the  peculiarly  typical  pulse  curves  and  electro- 
cardiographic   tracings,   stamp  a    clinical  disorder,  known  to 
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Osier  years  back  as  "  Heart  Hurt)',"  and  very  suitably 
designated  "  Heart  Epilepsy  "  by  Hirschfelder.  Though  mainly 
confined  to  young  adults  and  patients  of  advancing  years,  it  has 
certainly  no  respect  for  age,*  and  seems  to  arise  whenever  the 
cardiac  irritability  is  exaggerated,  either  by  excessive  ners'ous  in- 
fluences, or  by  intrinsic  cardiac  lesions  such  as  coronary  ischaemia, 
or  patches  of  fibrous  myocarditis.  With  regard  to  the  imme- 
diate agents  by  which  an  attack  is  precijiitated,  mention  need 
only  be  made  of  those  most  frequently  arising,  such  as  fatigue, 
anxiety,  sudden  shock,  emotion,  gastric  disorders,  flatulence, 
excessive  use  of  alcohol  or  tobacco,  and  in  certain  patients, 
whose  cardiac  irritability  is  highly  exalted,  even  changes  of 
position  as  from  the  recumbent  to  the  standing  posture.  These, 
then,  are  but  a  selection  of  the  more  commonly  observed 
aetiological  factors,  and  must  certainly  not  be  regarded  as  a 
complete  list,  for  the  very  good  reason  that  others  are  met  with 
from  time  to  time  ;  in  fact,  the  tendency  now-a-days  is  to  be 
prepared  for  one  of  a  very  large  variety  of  causes,  rather  than 
to  expect  any  agent  to  be  definitely  specific  for  the  actual  onset 
of  a  paroxysm. 

A9  we  should  expect,  the  attack  itself  is  at  all  times 
associated  with  a  series  of  signs  and  symptoms,  peculiarly 
typical  in  that  they  stamp  and  isolate  a  variety  of  paroxy- 
smal tach)'cardia,  and  with  the  material  aid  of  graphic 
records,  differentiate  it  satisfactorily  from  all  other  varieties  of 
paroxysmal  tachycardia.  These  physical  signs  and  symptoms, 
moreover,  will  be  found  to  assume  a  well-marked  uniformity 
and  similarity,  be  the  cause  of  the  attack  where  it  may,  in 
either  auricle,  ventricle,  or  the  conducting  strands  of  neuro- 
muscular tissue.  On  inspection,  one  usually  finds  the  patient 
sitting  in  bed,  propped  up  with  pillows,  and  breathing  with 
difliculty  ;  the  lips  and  mucous  membranes  cyanotic  ;  the  face 
pale  and  anxious,  moist  with  perspiration  ;  the  carotids  visibly 
pulsating  and  the  venous  reservoirs  engorged,  imparting  to  the 
base  of  the  neck  an  altogether  abnormal  fulness  and  distension. 
The  chief  complaints  include  intense  palpitation,  shortness  of 
breath,  and  tingling  down   the  arm,   praccordial  pain,  nausea, 

*  The  youngest  case  yet  reported  is  that  by  Hutchison  and  I'arkinson 
and  was  obserx-ed  by  them  in  a  male  child,  aged  if  years. — Proctcdin^s  Royal 
Soc.  of  Medicine,  March,  1914,  iiy. 
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throbbing  in  the  head,  faintness,  giddiness,  flatulent  distension, 
and  an  irritating  cough.  On  examination,  the  heart's  impulse  is 
found  to  be  dilltuse  and  violent,  and  on  percussion  the  area  of  car- 
diac dulness  is  increased,  especially  to  the  right,  probably  because 
the  auricular  cavities  have  become  distended  by  reason  of  the 
universal  venous  stasis;  on  auscultation,  the  heart  sounds  are  well 
heard,  sharp  and  high-pitched,  approximating  to  the  condition 
known  as  embryocardia,  and  frequently  uncountable,  especially 
when  the  diastolic  interval  is  curtailed  to  the  greatest  extent. 
The  pulse  may  or  may  not  be  countable  by  ordinary  methods  ; 
the  blood  pressure  is  low  and  ill-sustained  ;  other  important 
manifestations,  such  as  hepatic  enlargement  and  tenderness, 
albuminuria,  vomiting,  headache,  pulmonary  engorgement, 
cyanosis,  and  cerebral  anaemia  may  one  and  all  be  looked  upon 
as  a  direct  sequence  of  the  extreme  venous  stasis. 

Ob\'iously,  a  patient  suffering  from  an  acute  paroxysm  of 
sudden  onset,  and  whose  symptoms  conform  to  the  above  brief 
clinical  description,  is  in  need  of  rapid  and  careful  treatment ; 
without  delay  he  must  be  put  to  bed,  the  strictest  quiet  enjoined, 
and  all  disturbing  elements  removed.  An  attempt  should 
then  be  made  to  quiet  the  heart's  action  by  the  employment  of 
external  methods,  such  as  firm  digital  pressure  in  the  course  of 
the  vagus  nerves,  the  application  of  an  icebag  to  the  pra^cordium, 
or  a  blister  behind  the  angle  of  the  jaw.  Further  treat- 
ment may,  however,  still  be  necessary,  and  to  stop  an  obstinate 
paroxysm,  recourse  may  be  had  to  such  remedies  as  chloroform 
inhalation,  heroin  subcutaneously,  amyl  nitrite,  digitalin 
hypodermically,  or  a  maximum  dose  of  strophanthus  or  digitalis 
by  the  mouth.  Having  by  some  one  of  these  various  methods 
allayed  the  immediate  urgency  of  the  symptoms,  the  best  course 
to  follow  undoubtedly  seems  to  consist  in  the  prescription  of 
some  sound  composing  draught,  Dover's  powder,  veronal,  trional, 
or  the  like,  and  to  follow  this,  during  the  next  few  days,  with 
a  short  course  of  bromides  and  valerian,  especially  if  the 
nervous  system  seems  to  be  in  a  hyperassthetic  condition. 

One  must  not  be  surprised,  however,  to  meet,  occasionally, 
cases  of  paroxysmal  tachycardia  for  which  no  such  careful 
treatment  is  necessary,  the  attack  being  not  only  cut  short, 
but  at  times  actually  averted  by  some  device  of  the  patient, 
some    peculiar  posture,   or  movement,   and   we   may  be   pre- 


550  THE  PRACTITIONER. 

pared  for  conspicuous  success  following  the  use  of  an 
ordinary  carminative  draught  in  those  who  happen  to  be 
the  victims  of  flatulent  indigestion.  On  the  other  hand, 
obstinate  varieties  of  the  disorder  are  met  with  from  time 
to  lime  wholly  resistant  to  all  the  normal  forms  of  treatment, 
therapeutic  or  otherwise,  and  which,  after  a  lengthy  duration, 
may  either  cease  spontaneously,  or  even  progress  to  the  closely 
allied  condition  known  as  fibrillation. 

In  conclusion,  some  few  directifns  must  obviously  be  given 
for  the  patient's  observation  during  the  intervals  of  frctdom 
from  paroxysms.  A  quiet  mode  of  lite  is  essential,  with  as 
much  freedom  from  worry  and  anxiety  as  is  possible  ;  the 
diet  should  be  light  and  easily  digestible,  with  tea,  coffee, 
and  alcohol  distinctly  limited  ;  tobacco  is  best  avoided  alto- 
gether, and  if  u^ed  at  all,  strict  moderation  is  necessary; 
a  regular  action  of  the  bowels  should  be  enforced  ;  the  diges- 
tion should  be  carefully  studied,  and  even  the  most  trifling 
disorder  rectified  ;  complete  and  thorough  mastication  must  be 
encouraged,  and  due  explanation  afforded  the  patient  that  the 
first  process  of  digestion  takes  place  in  the  mouth.  From  time 
to  time,  short  courses  of  tonics  will  undoubtedly  be  indicated, 
and  to  these  should  be  added  small  doses  of  some  member 
of  the  digitalis  group,  if  the  heart  exhibit  any  tendency  in  the 
direction  of  abnormal  acceleration. 

These,  then,  are  some  of  the  numerous  points  which  arise 
in  the  treatment  of  paroxysmal  tachycardia.  They  by  no  means 
embrace  all  the  therapeutic  measures  at  our  disposal,  for  the 
condition  may  originate  in  such  a  variety  of  ditTerent  ways, 
that  an  appropriate  remedy  may  frequently  be  suggested 
solely  after  a  careful  consideration  of  all  the  underlying 
causative  factors. 
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Although  arterio-sclerosis  and  high  blood-pressure  fre- 
quently go  hand  in  hand,  we  know  that  a  severe  grade  of 
either  may  exist  without  the  other.  A  man  may  have  vessels 
gnarled  like  the  roots  of  a  tree,  and  have  a  normal  pulse 
tension  or  one  of  distinct  hypotonus.  A  knowledge  of  this 
fact  is  of  great  use  in  differentiating  between  cerebral  haemor- 
rhage and  cerebral  thrombosis— an  important  point  on  account 
of  the  different  treatment  of  the  two  states.  This  tortuosity 
of  the  vessels  may  exist  even  in  comparative  youth,  and 
without  the  subject  ha\ang  been  the  victim  of  wasting  disease  ; 
hfi  may  never  during  his  life  become  the  possessor  of  a  high 
vascular  tension.  But  we  can  be  more  or  less  sure  that  a  man 
with  a  high  tension  will  sooner  or  later  become  arterio- 
sclerotic, though  for  long  his  vessels  may  be  normal.  In  time, 
the  continual  irritation  and  strain  produce  vascular  degeneration, 
with  the  attendant  risk  of  cerebral  haemorrhage. 

As  has  been  said,  arterio-sclerosis  and  high  blood-pressure 
frequently  co-exist ;  further,  either  may  occur  alone,  each  as  a 
very  distinct  and  separate  state.  In  my  experience,  the  higher 
grades  of  pressure — pressures  of  from  220  to  300  mm.  Hg. — 
are  not,  for  years  at  any  rate,  associated  most  commonly  with 
those  extreme  grades  of  vascular  degeneration  one  comes  across 
when  the  vessels  are  gnarled,  twisted,  and  calcareous,  and  when 
extremely  prominent  locomotive  pulses  are  present. 

To  say  that  arterio-sclerosis  comes  on  with  age,  as  an  invo- 
lution process,  is  to  express  a  mere  truism.  As  Sir  William 
Osier  '  tersely  says  :  "  Longevity  is  a  vascular  question  :  to  a 
majority  of  men  death  comes  primarily  or  secondarily  through 

'  Sir  William  Osier :  The  Principles  and  Practice  of  Medicine,  London, 
Appleton  and  Co.,  1909. 
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this  portal."  It  is  not  to  this  type  that  I  desire  to  refer,  but 
rather  to  that  well-known  clinical  type  which  is  concerned 
not  with  old  age  and  senile  decay,  but  with  strong  muscles, 
a  fulness  of  animal  life,  and  a  robust  frame. 

Considering  the  fact  that  death  comes  to  the  majority  of  us 
through,  literally,  sheer  vascular  inability  to  cope  with  illness 
and  the  stagnating  toxins  engendered  by  disease,  one  cannot 
help  svondering  whether  the  matter  gets  as  much  prominence 
and  consideration  as  it  deserves.  One  wonders,  too,  whether 
the  fact,  that  a  man  is  as  old  as  his  arteries,  always  conveys  to 
the  medical  mind  as  much  as  it  ought.  If  so,  then  it  seems 
reasonable  that  of  all  the  phases  of  this  protean  disease  the 
one  to  which  we  ought  to  pay  most  attention  is  the  phase  of 
early  hyperpiesis  and  early  arterio-sclerosis.  When  an  other- 
wise robust  man  presents  himself  in  the  consulting  room  with 
vessels  irreparably  damaged  and  a  blood-pressure  of  250  mm. 
or  so  ;  when  he  explains  that,  for  the  last  20  years,  he  has 
worked  strenuously  and  slept  little,  that  he  has  drunk  a  dozen 
brandies  and  soda  a  day,  and  that  he  has  practically  lived — 
and  lived  generously — on  beefsteaks  and  purin-laden  articles 
of  diet — one  can  only  regret  that  20  years  ago  he  did  not  get 
the  advice  so  necessary,  that  20  years  ago  no  pressure-reading 
was  taken  to  show  the  insidious  onset  of  hyperpiesis,  at  a  time 
when  advice  and  treatment  would  have  been  of  avail. 

I  do  not  think  too  much  stress  can  be  laid  on  the  vital 
importance  of  getting  these  cases  early.  Once  hyperpiesis  or 
arterio-sclerosis  starts,  one  may  be  fairly  sure  of  an  onward 
and  progressive  march  ;  and  it  is  at  this  initial  point  that  most 
good  can  be  done.  Even  with  late  and  advanced  cases  we 
can  do  much  to  prevent  imminent  peril  or  impending  catas- 
trophe ;  but  let  us  suppose  for  a  moment  that  advice  had  been 
asked  20  years  earlier,  when  the  hyperpietic  state  was 
beginning  to  creep  slowly  but  surely  on.  What  then  ? 
Simply  this,  that  the  progress  of  the  disease  in  many  cases 
might  have  been  stayed.  This  may  seem  a  strong  statement, 
but  I  am  convinced  that  many  such  cases  can  be  saved,  that 
the  condition  of  many  such  an  early  state  can  be  held  in 
statu  quo,  provided  the  aetiological  factor  is  not  too  strong, 
as,  e.g.,  chronic  nephritis. 

There    is    but   one  way    01    finding    out    whether    every 


HYPERPIESIS  AMD  ARTERIOSCLEROSIS.        553 

middle-aged  man  is  suffering  from  hyperpiesis  or  not,  and 
that  is  by  the  simple  expedient  of  employing  the  sphyg- 
momanometer. Many  a  rough  shock  may  be  had  from 
examining  the  vascular  condition  and  estimating  the  blood- 
pressure  of  patients,  who  consult  us  for  symptoms  totally 
unconnected  with  the  circulatory  system,  A  short  time  ago, 
I  was  consulted  by  a  gentleman  of  60  years  of  age  for  sub- 
acute gastritis.  In  a  routine  examination  his  heart  seemed 
practically  normal.  The  apex  beat  was  not  displaced,  and 
there  did  not  appear  to  be  any  particular  change  in  the 
aortic  second  sound,  though  the  sounds  were  muffled  and 
rather  hard  to  hear  on  account  of  co-existing  emphysema. 
The  pulse  was  felt  and — greatest  of  all  medical  snares  and 
delusions— an  attempt  made  to  estimate  the  tension  with  the 
fingers.  The  pulse  did  not  give  one  the  feeling  of  a  state  of 
very  high  tension.  Fortunately,  an  instrument  was  used,  and 
the  reading  was  230  mm.  Further  investigation  into  the 
quality  of  the  aortic  second  sound,  the  state  of  the  vessels 
generally  and  the  condition  of  the  urine  showed  that  this  was 
clearly  a  case  of  subacute  gastritis  secondary  to  chronic  inter- 
stitial nephritis.  Had  the  blood-pressure  not  been  taken,  I 
think  it  would  have  been  quite  possible,  if  not  easy,  to  have 
overlooked  the  true  nature  of  the  complaint.  Thus  did  the 
sphygmomanometer  save  one  from  a  horrible  blunder  ! 

To  get  a  case  early,  when  structural  change  has  not 
occurred  in  the  vessels,  when  at  40  or  45  years  there  is  some 
unusual,  though  possibly  slight,  dyspnoea  on  mild  exertion 
or  a  pressure  of  10  to  30  millimetres  beyond  the  normal — 
then  and  then  only  is  the  greatest  chance  of  success.  Then 
is  the  greatest  opportunity,  not  necessarily  of  making  an 
attempt  to  reduce  the  tension  of  that  pulse,  but  of  preventing 
a  farther  rise  by  removing  the  possibl)'  obvious  causes  and  of 
adopting  treatment  likely  to  be  of  avail.  In  such  a  patient 
the  early  raised  pressure  has  been  called  forth,  it  seems 
reasonable  to  suppose,  to  maintain  an  adequate  circulation  in 
the  various  organs,  and  its  reduction— were  such  possible — 
may  be  positive!)'  productive  of  harm  ;  but  if  we  can  prevent 
that  pressure  from  rising  further,  no  small  thing  will  have  been 
accomplished. 

Apart  from  the  onset  of  nephritis,  I  think  it  will  be  admitted 

002 


554  THE  PRACTITIONER. 

that  the  establishment  of  hyperpiesis  of  any  degree  is  generally 
a  gradual  process,  a  slow  creeping  up  of  the  blood-pressure,  in 
many  cases  a  matter  of  a  good  many  years,  and  dependent, 
doubtless,  for  rate  of  progress  on  the  cause.  When  a  man  of 
40  years  of  age  has  a  pressure  of  150  mm.  (assuming  the 
normal  for  this  age  to  be  130-135  mm.)  it  does  not  seem 
enough  to  say  that  this  is  not  an  excessively  high  pressure,  and 
one  might  even  expect  this  pressure  normally  at  that  age. 
]\Iay  it  not  equally  well  be — and  is  it  not  frequently — the 
beginning  of  hyperpiesis,  and  finally  arterio-sclerosis  and 
cerebral  haemorrhage  ?  I  do  not  think  we  can  be  too  careful, 
when  at  this  age  a  man  shows  a  rise  in  blood-pressure,  even 
though  that  rise  be  but  slight.  It  may  be,  and  often  is,  the 
beginning  of  the  end. 

As  regards  Etiology,  apart  from  the  onset  of  nephritis  the 
causes  roost  commonly  ascribed  by  text-books  are  syphilis, 
alcohol,  lead,  gout,  and  over-use  of  the  muscles.  While 
granting  these  as  powerful  aetiological  factors,  nevertheless 
there  are  many  cases  in  which  no  such  cause  has  ever  existed. 
There  must,  then,  be  other  causes,  and  these  are,  I  believe, 
the  following. 

1.  Habitual  constipation  and  chronic  intestinal  stasis — 
alimentary  toxaemia.  Toxic  in  type.  This  group  forms  a  large 
percentage. 

2.  Errors  in  diet— chiefly  too  liberal  a  dietary  of  butcher's 
meat,  highly  seasoned  foods,  condiments  and  spices,  and  purin- 
laden  articles. 

3.  Over-eating-  a  point  on  which  Sir  William  Osier  lays 
stress  as  often  being  the  sole  factor. 

4.  The  strain  of  modern  life  generally,  especially  if  com- 
bined with  prolonged  worry. 

5.  Burning  the  candle  at  both  ends.  This  consists  of  over- 
work, too  short  hours  of  sleep,  continuous  activity  without 
rest  or  relaxation,  and  hurried  meals. 

6.  Chronic  septic  states,  e.g.,  long-standing  pyorrhoea, 
secondary  infection  of  tuberculous  sinuses.  I  have  seen  ad- 
vanced arterio-sclerosis  in  a  boy,  of  14  years  of  age,  who 
for  years  had  suffered  from  secondarily  infected  tuberculous 
sinuses. 

As  may  be  observed,  they  separate   themselves  into   two 
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great  classes  {a)  toxaemia;  (b)  stress  and  strain.  On  the 
other  hand,  there  are  cases  in  which  one  can  point  to  no 
single  cause.  Probably  the  explanation  may  lie  in  one  of 
two  things ;  either  there  is  an  undiscovered  toxin  at  work, 
or  there  is  an  hereditarj*  taint ;  the  "  tubing "  is  bad  from 
the  start. 

An  important  factor  is,  1  think,  alimentary  toxaemia.  One 
cannot  help  feeling  that  many  pathological  vascular  states  are 
brought  about  by  chronic  intestinal  intoxication.  In  many 
cases,  there  is  absolutely  no  other  factor,  save  the  presence  of 
this  one  in  a  marked  degree.  It  seems  feasible  enough  that 
the  prolonged  absorption  of  the  products  of  intestinal  bacteria 
run  riot  should  cause  irritation  and  spasm  of  the  vascular 
coats,  leading  in  time  to  hypertonus,  hyperpiesis,  and  arterio- 
sclerosis. Man)'  examples  can  be  cited.  In  the  Annals  of  the 
Pasteur  Institute  (Januarj',  19 13)  Dr.  Manouelian,  working  in 
Metchnikoff's  laboratory,  describes  a  series  of  experiments 
carried  out  by  him  on  rabbits  and  monkeys.  It  has  long  been 
known  that  arterio-sclerosis  may  be  set  up  in  the  later  stages 
of  infectious  disease,  and  positive  results  have  been  obtained 
after  experimental  inoculation  with  the  bacillus  typhosus, 
staphylococcus,  and  an  organism  isolated  from  a  case  of 
ulcerative  endocarditis.  Manouelian  used  different  strains  of 
staphylococcus,  and  in  rabbits  84  per  cent,  gave  positive 
results  of  the  production  of  atheroma — mostly  of  the  aorta — in 
monkeys  83  per  cent.  In  some  cases,  the  atheroma  was  so 
marked  as  to  tend  to  aneurysm.  It  is  interesting  to  note  that 
the  most  marked  effects  were  produced  by  repeated  injections 
of  the  weaker  strains  of  coccus. 

Here  we  have  ample  evidence  of  vascular  degeneration 
produced  by  the  continued  absorption  of  bacterial  products.  It 
does  not,  therefore,  seem  unreasonable  to  suppose  that  a  large 
number  of  cases  of  hypertension  and  sclerosis  are  of  purely 
endogenous  toxic  origin,  and  that  the  toxin  is,  in  possibly  a 
large  proportion,  purely  intestinal.  I  have  not  yet  had  the 
opportunity  of  observing  fully  enough  the  effect  of  treating 
these  subjects  with  vaccines  ;  but  one  might  suggest,  as  worthy 
perhaps  of  consideration,  that  in  these  cases,  in  which  there  is  no 
obvious  aetiological  factor  apart  from  the  state  of  the  bowel,  a 
vaccine  might  be  tried  if  an  examination  of  the  intestinal  flora 
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suggest  its  use.  It  seems  feasible  that,  by  this  method  of 
treatment,  the  vessels  might  be  released  from  the  spasm, 
irritation,  and  hypertonus,  engendered  by  the  slow  and  con- 
tinuous absorption  of  toxic  matter.  At  the  same  time,  I  think 
that  the  free  use  of  parafTin  is  essential,  along  with  the  regular 
morning  use  of  magnesium  sulphate,  and  full  doses  of  some 
guaiacol  derivative.  Experience  has  taught  one  that  these 
auxiliary  means  render  the  bowel  a  much  less  receptive  soil 
for  the  multiplication  of  organisms.  We  know  the  adverse 
effect  of  constipation  in  high  pressure,  and  we  know  the  excel- 
lent results  often  obtained  from  the  free  use  of  salme  purges. 
That  these  purges  act  in  part  by  depletion  is,  no  doubt,  true  ; 
but  it  seems  likely,  at  the  same  time,  that  they  act,  too,  by 
scouring  out  the  bowel,  and  so  ridding  it  of  the  toxic  products 
of  intestinal  fermentation  and  decomposition,  which  can  then 
no  longer  irritate  and  throw  into  hypertonus  the  vessel  walls. 
One  hopes  ere  long  to  have  made  more  proof  of  the  effect  of 
vaccine  therapy  in  these  selected  cases  of  vascular  derange- 
ment, but  their  collection  is  of  necessity  slow. 

Since  writing  the  above,  the  discussion  by  the  Royal 
Society  of  Medicine  on  alimentary  toxaemia  has  been  published. 
What  one  notes  in  reference  to  the  subject  of  arterio-sclerosis 
is  the  statement  by  many,  who  are  best  fitted  to  judge,  that 
intestinal  toxaemia  is  a  frequent  source  of  hyperpiesis  and 
arterio-sclerosis.  From  these  statements  by  eminent  autho- 
rities one  cannot  easily  escape  ;  they  bear  out  what  one  has 
invariably  found,  viz.,  that  when  the  bowel  is  thoroughly 
washed  through  daily,  and  that  when  by  various  means 
intestinal  putrefaction  is  checked,  and  the  absorption  of 
alimentary  toxins  prevented,  almost  from  that  moment  im- 
provement takes  place.  The  blood-pressure  falls — often  30, 
40,  or  even  60  millimetres — there  is  a  greater  sense  of  lightness 
and  buoyancy  produced,  breathing  becomes  easier  ;  in  short, 
there  is  produced  a  feeling  of  well-being  and  a  sense  of 
rejuvenation. 

I  have  already  laid  stress  on  the  necessity  of  getting  these 
cases  early.  There  are  early  symptoms  which  lead  one  to 
suspect  vascular  trouble— symptoms  which  should  lead  one  to 
make  more  than  a  cursory  examination  of  the  radials  and 
to  take  exact  estimations  of  the  pressure.  It  may  here  be 
mentioned  that  arterio-sclerosis   may  be  a  purely  localized 
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disease.  I  have  seen  the  retinal  vessels  markedly  sclerosed— 
typical  "copper  wire"  arteries— without  a  single  sign  of 
generalized  disease. 

The  lirst  symptom  is,  when  one  notices  a  slight  degree  of 
shortness  of  breath  on  an  amount  of  exertion,  which  ought  not 
to  cause  the  slightest  dyspnoea.  In  my  experience,  I  have 
never  come  across  a  case  of  raised  arterial  pressure,  which  did 
not  show  an  unnatural  tendency  to  shortness  of  breath. 
Though  this  tendency  may  be  slight,  it  is  invariably  present  in 
some  degree.  A  man  of  about  40  to  50,  apparently  robust, 
and  not  over  stout,  who  has  never  had  rheumatism  nor  chorea, 
and  who  is  otherwise  symptomless,  finds  on  slight  exertion 
that  his  "  wind  "  is  not  nearl)-  so  good  as  it  used  to  be  10  years 
ago,  and  that  even  slight  things — e.g.,  stooping  to  tie  a 
bootlace — cause  distinct  shortness  of  breath.  In  most  cases,  I 
venture  to  say  that  this  is  one  of  the  most  suspicious  of  all 
signs  of  raised  pressure,  and  it  gives  one  the  hint,  in  spite  of 
normal  cardiac  dulness  and  possibly  unaltered  cardiac  sounds, 
to  go  closely  into  the  matter  of  the  blood-pressure,  the  vessels 
generally,  and  specially  the  aorta.  Were  this  investigation 
more  carefully  made  a  matter  of  routine,  one  would  see  fewer 
cases  of  dyspncea  from  high  arterial  tension  labelled  as  "  weak 
hearts" — a  mill  stone  round  many  a  patient's  neck.  These 
hearts  as  a  rule  are  particularly  strong.  Langdon  Brown  ' 
quotes  Allbutt's  protestation  "  against  the  accusation  of  these 
striving  hearts  of  complicity  in  the  arterial  disease.  .  .  ;  . 
They  are  stout  and  faithful  to  the  end." 

Another  often  early  sign  is  headache  or  a  sense  of  pressure  or 
fulness  in  the  head.  It  is  unnecessary  to  go  into  this  more 
fully — it  is  already  so  well  known — but  in  a  young  and 
evidently  healthy  man  complaining  of  headaches,  I  do  not 
know  that  one  would  naturally  go  first  for  his  vascular  system. 
Yet  such  conditions  not  infrequently  exist  in  comparative 
youth.  Hence  the  importance  of  being  on  one's  guard,  and 
the  importance  of  invariably  estimating  the  blood-pressure. 
Reputations  have  been  made  and  reputations  have  been 
marred  over  headaches.  I  remember  an  elderly  lady  who 
was  the  subject  of  intense  headaches  for  years.  She  had 
taken  ever)'  member  of  the  coal-tar  group,  almost  by  the 
pound,  with  no    relief.      She    had  occasion    to  change  her 

'   W.   Langdon  Brown:  Physiological  Principles  in  Treatment. 
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doctor,  and  the  new  man  suspected  vascular  trouble.  From 
what  he  told  me,  examination  showed  a  reading  of  200  mm., 
some  myocardial  weakness,  and  occasional  attacks  of  true 
parox5'smal  tachycardia.  Treatment  directed  to  the  cause 
completely  cured  the  headaches,  after  they  had  persisted  for 
several  years. 

Slight  giddiness  on  assuming  the  erect  posture  quickly  is 
another  early  sign.  The  subjects  regard  this  as  "  liver."  It 
is,  in  my  experience,  a  fact,  that  persons  suffering  from  arterio- 
sclerosis and  high  pressure  have  a  very  much  poorer  control 
over  the  splanchnic  area  than  those  with  normal  vessels. 

Another  important  and  often  early  sign  is  dilatation  of  the 
venules  in  the  malar  region.  As  a  precursor  of  coming,  or  an 
indicator  of  existing,  vascular  sclerosis  it  is  a  most  valuable 
sign.  As  with  the  facies  of  paralysis  agitans,  and  as  with  the 
abdominal  facies,  so,  too,  may  arterio-sclerosis  have  its  facies. 

A  feeling  of  tightness  across  the  chest  may  be  another  early 
sign,  though  this  symptom  more  often  belongs  to  the  later 
stages,  and  occurring  then  is,  I  think,  a  useful  prognostic 
sign,  for  where  this  is  well  marked  the  cases  do  not  as  a  rule 
do  well. 

Cerebral  Symptoms  may  be  another  early  sign,  though  con- 
fined as  a  rule  to  the  more  advanced  grades  of  arterio-sclerosis. 
A  short  time  ago,  I  had  the  opportunity  of  seeing  a  lady,  aged 
50,  who  had  never  complained  of  anything  until  suddenly  her 
left  arm  and  leg  became  paretic.  She  had  always  felt  well, 
apart  from  some  shortness  of  breath.  Her  blood-pressure  was 
exactly  300  mm.  Hg.  After  14  days'  treatment  it  fell  to 
200  mm.,  when  she  was  exceedingly  well  and  free  from  the 
deep  congestive  flush  present  when  the  pressure  was  so  very 
high,  and  the  transient  hemiplegia  was  present.  This  patient 
was  not  an  arterio-sclerotic  in  the  true  sense  of  the  word  ;  her 
vessels  were  only  very  slightly  thicker  than  thej'  perhaps 
ought  to  have  been.  Here  was  a  patient,  whose  vessels  had 
not  gone  on  to  any  great  structural  change,  who  had  never  had 
to  consult  a  medical  man,  and  whose  first  indication  that  any- 
thing vascular  was  wrong,  was  the  advent  of  a  transient 
hemiplegia.  Had  she  had  sclerosed  vessels,  one  would  have 
thought  less  of  it. 

Cough  is  also  among  the  early  signs  calling  attention  to  the 
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vascular  system.  It  may  be  almost  the  sole  thing  complained 
of.  It  is  often  regarded  as  "  Bronchitis,"  and  may  be  either 
an  irritating  cough  or  a  "spurious"  bronchitis.  The  usual 
bronchitic  remedies  have  little  or  no  effect  upon  this  vascular 
cough.  It  is  surprising  how  it  will  sometimes  vanish,  often 
after  having  persisted  for  long,  when  the  circulatory  system  is 
regulated.  Due  to  a  turgescent  state  of  the  bronchial  mucosa, 
rest  and  the  saline  aperients  and  an  occasional  course  of 
nitrites  seem  to  relieve  the  cough  more  than  anything  else. 
It  is  sometimes  puzzling  to  find  a  patient  with  a  continual 
irritating  cough  and  no  localizing  signs,  neither  in  the  throat, 
heart,  nor  lungs.  Xot  infrequently  the  cause  of  it  can  be 
ascertained  from  the  brachial  artery. 

Another  useful  sign  is  a  sort  of  sigh,  such  as  one  meets 
with  in  cases  of  aortic  regurgitation  when  dissolution  is  im- 
pending. Sometimes  it  is  uninterrupted,  sometimes  cogwheel 
in  type.  Patients  describe  it  as  a  feeling  "  as  if  there  were  not 
room  enough  in  the  chest."  As  these  individuals  are  often  the 
subjects  of  anoxaemia,  it  may  be  that  it  is  a  protective  carbon 
dioxide  stimulus  sent  to  the  respiratory  centre.  It  appears  to 
be  involuntary. 

Although  Insomnia  is  a  common  feature  in  raised  arterial 
pressure,  one  can  scarcely  diagnose  such  a  condition  from  this 
symptom  alone  ;  but  what  I  have  found  to  be  a  most  suspicious 
sign  is  early  waking  in  the  morning.  Those  people  wake 
frequently  at  3,  4,  or  5  a.m.,  and  cannot  sleep  after.  So  often 
have  I  found  this  to  be  the  case  in  a  certain  t)'pe,  that  I  have 
come  to  regard  it  as  almost  pathognomonic. 

Attention  has  been  called  to  the  fact  that  those  cases 
often  present  a  noticeable  degree  of  pallor.  This,  I  believe, 
is  more  to  be  found  in  states  of  true  granular  kidney,  where 
the  condition  has  existed  for  some  time.  With  hyperpiesis 
there  is  an  undoubted  tendency  to  appear  florid  in  the  face, 
and  often  there  is  an  underlying  bluish  tinge,  especially  if 
cardio-sclerosis  coexists. 

Digestive  troubles  are  common,  and  the  tendency  seems  to 
be  towards  hyperchlorhydria. 

The  frequent  passage  of  large  quantities  of  limpid  urine  of  low 
specific  gravity  is  often  the  symptom  for  which  advice  is 
sought.     It  is  an  almost  invariable  concomitant  of  general  or 
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renal  vascular  derangement. 

General  weakness,  loss  of  weight,  claudication  (the  dysbasia 
angio-sclerotica  of  Erb),  depression  of  spirits,  evil  forebodings, 
and  many  nervous  symptoms  may  be  complained  of.  Loss 
of  memory  and  hesitation  in  speech  are  not  uncommon.  Pre- 
mature contractions  ("extra-systoles")  occur  in  a  considerable 
proportion  of  cases. 

All  these  symptoms  are  more  those  which  call  attention 
to  the  vascular  system.  The  more  or  less  pathognomonic 
signs  are  almost  too  well  known  to  mention — pressure 
readings,  thickened  vessels,  ventricular  hypertrophy,  and 
changes  in  the  aortic  second  sound. 

As  regards  accentuated  aortic  second  sounds,  there  are 
instances  when  an  accentuated  aortic  second  sound  is  best 
heard  over  the  pulmonary  area,  sometimes  in  aortic  aneurysm, 
for  example.  Medical  text-books  are  curiously  silent  regarding 
the  differentiation  between  a  plus  aortic  and  a  plus  pulmonary 
second  sound.  I  believe  these  two  sounds  can  be  easily 
distinguished  one  from  the  other.  Between  these  two  sounds, 
when  accentuated,  there  is  a  great  difference  in  quality.  The 
timbre  is  totally  different.  When  there  is  more  than  usual 
pressure  in  the  pulmonary  system — as  in  some  grades  of  mitral 
stenosis — the  pulmonary  valve  closes  with  a  booming,  thudding 
sound,  not  unlike  the  first  sound  as  heard  in  the  mitral  area 
in  hypertrophy  of  the  left  ventricle.  It  does  not  have  a 
"  click "  with  it ;  nor  is  it  high  pitched.  But  with  a  plus 
aortic  second  sound — which  is  found  when  the  pressure  is  over 
200  mm.  Hg.^the  sound  has  a  metallic  timbre.  It  is  short 
and  sharp,  and  with  at  the  same  time  a  slight  "  clang."  It  is 
often  distant  and  is  exactly  like  the  sound  produced  by 
dropping  a  small  pebble  into  a  deep  well.  It  has  a  ring 
peculiar  to  itself,  and  frequently  it  is  heard  in  the  mitral  area 
almost  as  distinctly  as  over  the  aortic  cartilage— occasionally 
more  distinctly  ;  one  knows  the  tendency  of  aortic  sounds 
and  bruits  to  downward  conduction.  This  difference  in  quality 
is,  at  times,  a  very  valuable  diagnostic  point,  as,  for  instance, 
when  the  chest  wall  is  deep  antero-posteriorly,  the  lungs 
voluminous,  and  the  other  cardiac  sounds  indistinct  or  patho- 
logically negative.  In  such  types,  it  is  heard  almost  as  a  small 
distant  tinkle,  and  if  the  pressure  is  not  high  enough  to  account 
for  its   altered   quality,  its  presence  is  strongly  suggestive  of 
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dilatation  or  aneurysm  of  the  aortic  arch.  It  is  a  sign  which 
is  pathognomonic  of  the  aortic  cusps  closing  under  more  than 
normal  pressure. 

TREATMENT. 

Taking  an  average  case,  in  which  the  blood-pressure  is  high, 
and  the  vessels  have  not  gone  on  to  great  structural  change, 
I  have  found  the  following  general  plan  to  give  the  best  results. 
When  the  vessels  are  markedly  thickened  and  tortuous,  and 
prominent  locomotive  pulses  are  in  evidence  everywhere,  many 
modifications  have,  of  course,  to  be  adopted. 

First  of  all,  an  endeavour  should  be  made  to  remove  aiiy 
known  cause — muscular  overstrain,  alimentary  toxasmia,  general 
stress  and  strain,  etc. 

Then  there  is  the  regulation  of  the  diet,  both  as  regards 
quantity  and  quality.  Heavy  meals  should  be  forbidden. 
Practically  all  red  meat  is  cut  off,  and  a  lacto-vegetarian  diet 
advised.  All  soups  made  from  stock,  all  meat  juices  and  meat 
extracts,  spiced  foods,  curries,  tomatoes,  and  all  organs  of 
animals  (speciallj'  sweetbreads)  are  prohibited.  The  use  01 
purin-free  articles  should  be  urged— milk  (not  in  excess  when 
the  vessels  are  very  calcareous)— eggs,  cheese,  bread,  butter, 
and  nuts.  If  possible  alcohol  is  prohibited,  or  limited  to  a  glass 
of  a  light  wine  with  lunch  and  dinner.  In  the  feeble,  a  small 
quantity  of  very  dilute  whiskey  is,  I  think,  permissible  and 
advantageous.  George  Cheyne's  thirteenth  aphorism  is  appli- 
cable to-day  as  ever  : — 

"  Ever)'  WISE  man,  after  50,  ought  to  begin  to  lessen  at  least 
the  quantity  of  his  aliment,  and  if  he  would  continue  free  of 
great  and  dangerous  dibtempers  and  preserve  his  senses  and 
faculties  clear  to  the  last,  he  ought  ever}^  seven  years  go  on 
abating  gradually  and  sensibly,  and  at  last  descend  out  of 
life  as  he  ascended  into  it,  even  into  the  child's  diet." 

The  third  essential — and,  perhaps,  most  important  of  all — 
is  the  regulation  of  the  bowels,  the  depletion  of  the  vascular 
system,  and  the  removal  of  toxic  and  effete  products.  I 
have  come  to  the  conclusion  that  no  aperient  does  this  so 
effectively  as  magnesium  or  sodium  sulphate.  But  adequate 
dosage  is  required  ;  if  the  pressure  is  very  high,  it  is  essential 
that  one  of  these  preparations  be  taken  every  morning,  and 
that  the  evacuation  should  be  of  an  exceedingly  watery  nature 
— a  genuine  catharsis.     The  relief  of  symptoms  obtained  from 
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this  is  generally  remarkable  :  the  malar  turgescence  vanishes, 
the  breathing  becomes  easier,  the  head  clearer,  and  the  trouble- 
some cough  of  high  arterial  tension  and  venous  congestion 
ceases.  From  dieting  and  from  the  tree  use  of  Epsom  or  Glauber's 
salts,  I  have  repeatedly  seen  the  pressure  fall  20,  40,  and  even 
60  millimetres,  with  great  relief  of  symptoms.  If  the  pressure 
will  not  fall  (provided  always  that  it  is  necessary  and 
advisable  to  attempt  reduction )  and  there  is  no  abatement  in 
the  symptoms,  under  this  simple  plan  of  a  plain,  non-nitro- 
genous, purin-free,  limited  dietary,  and  gentle  purging,  com- 
bined with  rest  and  freedom  from  over-exertion  and  worrj', 
then  I  think  the  chances  are  that  we  are  dealing  with  granular 
kidneys. 

Another  aid  to  elimination  is  keeping  the  skin  active  by 
means  of  warm  baths  to  which  ammonia  has  been  added, 
friction,  etc.  Regular  gentle  exercise,  plenty  of  fresh  air, 
for  these  patients  are  often  the  subjects  of  anoxaemia,  possibly 
on  account  of  coexisting  emphysema,  long  hours  of  sleep — 
an  efficient  reducer  of  blood-pressure— freedom  from  worry, 
fear,  and  anxiety,  and  as  far  as  possible  an  even,  tranquil 
life  devoid  of  strain  and  excitement,  and  free  from  strong 
emotional  phases.  This,  I  think,  is  the  regime  to  be  aimed 
at,  and  one  which,  if  well  carried  out,  has  a  marvellously 
calming  influence  on  the  circulation  generally.  If  we  fail  to 
reduce  pressure  by  these  means,  at  least  we  may,  and  often  can, 
succeed  in  doing  what  is  in  many  cases  equally  important, 
which  is,  to  prevent  a  further  rise. 

Although  now  more  recognized,  it  cannot  be  too  much 
emphasized,  that  to  endeavour  indiscriminately  to  reduce  any 
and  every  high  pressure  is  irrational  and  even  dangerous, 
for  some  people  require  a  raised  pressure  to  get  on  at  all. 
In  speaking  of  "reducing  pressure,"  I  refer  to  two  types  :  the 
first,  in  which  the  pressure  is  dangerously  high  (say  from 
230-300  mm.),  and  the  patient  in  imminent  danger  of  cerebral 
haemorrhage  ;  and  the  second,  in  which  the  pressure  is  causing 
symptoms  calling  for  relief— dyspnoea,  cyanosis,  vertigo,  head- 
ache, or  secondary  cardiac  dilatation. 

There  are  many  other  forms  of  treatment,  such  as  massage 
and  passive  movements,  certain  forms  of  electricity,  a  course 
ofXauheim  baths,  etc.    All  these  in  suitable  cases,  give  good 
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results,  but  they  are  not  always  convenient  or  available,  and 
the  same  result  may  often  be  obtained  by  simpler  methods. 

As  regards  the  specific  treatment  of  excessive  pressure — i.e., 
acute  cases — it  has  already  been  remarked,  that  to  employ 
nitrites  indiscriminately  and  in  every  case  is  to  court  disaster. 
One  has  to  remember  that  these  very  high-pressure  states  are 
comparable  to  valvular  lesions,  in  that  they  may  be  compensated 
or  uncompensated.  The  very  acute  cases  are  often  uncompen- 
sated. But,  unless  there  are  distinct  symptoms,  or  the  pres- 
sure is  dangerously  high,  I  do  not  think  the  employment 
of  vasodilators  is  justifiable.  The  symptomless  cases  are 
compensated,  and  vasodilators  are  strongly  contraindicated. 
Often  the  heart  failure  in  high-pressure  states  is  due  to  a 
sudden  drop  in  the  pressure  ;  here,  the  indication  is  to  endea- 
vour to  raise  the  pressure  to  its  former  level,  if  such  be 
possible,  by  me.ins  of  pituitrin  and  other  preparations.  The 
diagnosis  as  to  whether  the  failure  is  due  to  continued  high 
pressure,  or  to  a  sudden  drop,  can  be  made  only  by  comparing 
present  and  previous  pressure  readings. 

Granted  that  the  pressure  is  excessively  high,  I  have  found 
that  the  following  symptoms  justify  the  use  of  vasodilators  :  — 

1.  Marked  shortness  of  breath  on  exertion,  not  due  to 

actual  cardiac  weakness.      Vasodilators   may  ease 
the  ventricle  of  the  pressure  to  be  overcome. 

2.  The  "spurious"  bronchitis  already  referred  to. 

3.  Vertigo. 

4.  Congestion  of  the  facial  venules. 

5.  When  there  has  been  a  histoiy  of  transient  attacks 

of  monoplegia,  hemiplegia,  or  aphasia. 

6.  Persistent  headache. 

7.  Insomnia  proceeding  from  high  pressure. 

8.  The  feeling  of  a   sense  of  tightness  or  constriction 

across  the  chest. 

9.  The    frequent    occurrence    of    the    "  sigh "    before 

mentioned. 

10.  When   the   pressure  is  a   source   of   danger   in  any 

way. 

11.  Cardiac  dilatation  arising  from  the  peripheral  resist- 

ance offered  by  high  pressure,  to  ease  the  burden  of 
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the  ventricle  :   provided  always,  that  the  pressure 
at  the  time  remains  high. 

12.  Anginal  pains,  or  true  angina  pectoris. 

As  regards  the  vasodilators  themselves,  amyl  nitiite  and 
nitroglycerin  are  too  transient  in  action  to  be  of  any  use, 
except  in  angina.  Sodium  nitrite  has  a  more  lasting  effect. 
It  is  best  given  in  doses  of  from  2  to  5  grains,  beginning  with 
J  grain.  Erythrol  tetranitrate  has  been  shown  to  act  for 
6  hours,  and  gives  good  results.  But  by  far  the  most  efficacious 
preparation  is  the  Tabloid  Sodii  Xitritis  Co.,  suggested  by 
Dr.  Oliver.  It  is  a  combination  of  sodium  nitrite,  erythrol 
tetranitrate,  mannitol  hexanitrate,  and  ammonium  hippurate. 
One  or  more  ma)'  be  given  three  times  daily.  Seven  or  eight 
grains  of  ammonium  hippurate,  three  times  daily,  is  of  ser\n'ce, 
as  well  as  a  course  of  iodoglidine. 

As  regards  the  use  of  digitalis  in  these  cases,  one  thing 
is  certain  ;  digitalis  does  not  possess  the  power  of  raising  the 
blood-pressure  when  that  is  already  high.  Dr.  Price  has 
alreadj'  proved  this,  and  it  has  been  my  invariable  ex- 
perience. That  digitalis  is  a  pressure-raiser,  and  therefore 
contraindicated  when  the  pressure  is  high,  is  a  fallacy  which 
must  be  relegated  to  the  limbo  of  medical  myths.  It  is  on  a 
par  with  the  doctrine,  not  so  long  since  taught,  that  morphia 
must  never  be  given  when  the  kidneys  are  diseased  ;  whereas 
it  will  often  stop  the  dangerous  convulsions  of  uraemia 
instantaneously,  and  tide  an  otherwise  hopeless  case  into 
the  zone  of  safety.  If,  in  a  high  pressure  case,  there  are 
definite  symptoms  calling  for  the  use  of  digitalis,  there  is  no 
danger  in  employing  that  drug. 

We  now  know  that  the  specific  action  of  digitalis  is  on  the 
tonicity  of  the  heart,  and  when  dilatation,  or  auricular  fibrilla- 
tion is  present.  The  failures  of  digitalis  are,  I  think,  to  be 
accounted  for  by  reason  of  its  wrong  employment,  viz.,  in  cases 
in  which  there  is  extensive  cardio-sclerosis.  Here  digitalis  fails, 
for  the  simple  reason  that  there  is  not  enough  healthy  ven- 
tricular muscle,  much  of  the  muscle  being  in  a  fibrotic  state. 
The  better  the  reaction  to  digitalis,  the  greater  is  the  amount 
of  healthy  cardiac  muscle,  and  vice  versa.  Many  cases  of  high 
pressure  with  consequent  dilatation  respond  well  to  digitalis  ; 
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others  fail  completely,  and  I  believe  this  failure  to  respond  is 
due,  in  great  part,  to  the  absence  of  healthy  ventricular  muscle, 
and  is  not  a  good  prognostic  sign.  If  the  dilatation  is  not 
overcome,  the  patient  will  be. 

The  action  of  digitalis  is  a  limited  one  ;  but  we  now  know 
three  things.  First,  the  absolute  indication  for  the  employment 
of  digitalis  is  auricular  fibrillation,  with  or  without  actual 
heart  failure  ;  second,  digitalis  has  a  powerful  action  on  the 
tonicity  of  the  heart,  and  we  may,  therefore,  expect  a  good 
result  from  its  use  in  dilatation ;  and,  third,  digitalis  is  indi- 
cated in  weak  or  imperfect  systole. 

A  few  years  ago,  I  was  called  urgently  to  see  a  lady  of  66  years  of  age. 
She  was  sitting  in  a  chair  in  a  state  of  acute  dyspncea,  and  her  face  was 
deep  purple  from  cyanosis.  There  was  much  general  anasarca,  and  the 
pulse  was  130.  The  heart  was  much  dilated,  with  a  soft  systolic  mitral 
bruit ;  the  blood  pressure  was  240  mm.  Hg.  The  cardiac  failure  was  acute. 
That  same  day  she  had  taken  a  train  journey  of  So  miles  !  15  minims  of 
Parke,  Davis  &  Co.'s  standardized  tincture  of  digitalis  were  ordered  every 
four  hours.  In  four  days  the  pulse  was  64.  The  cyanosis  had  vanished,  the 
oedema  had  greatly  decreased,  and  the  breathing  was  easy  and  tranquil. 
For  six  months,  digitalis  had  to  be  given  off  and  on,  at  the  end  of  which 
time  the  patient  was  again  walking  out  of  doors.  I  do  not  know  any  other 
drug  which  would  have  done  what  digitalis  did  here,  and  to  have  withheld 
the  drug  on  account  of  the  high  pressure  would,  I  feel  sure,  have  been  fatal. 
All  through,  the  pressure  never  rose  above  the  original  level  of  240  mm.  Hg. 

Strophanthus  in  my  hands  has  proved  very  disappointing. 
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OBSERVATIONS  ON  THE  VALUE  OF  DRUGS 
AS   BLOOD-PRESSURE   ELEVATORS. 

By  ALLAN  WATSON,  M.D..  D.P.H. 

Liiuteitant,  Royal  Army  Medical  Corps;   late  Senior  H.S.  East  Suffolk  Hospital, 

Ipswich;  H.S.  Ruyal  Buckinghamshire  Hospital,  Aylesbury; 

H.S.  Guest  Hospital,  Dudley,  etc. 

The  investigations  recorded  here  were  made  to  determine 
the  effect  that  certain  drugs,  commonly  supposed  to  act 
as  blood-pressure  elevators,  have  on  the  systolic  and  dias- 
tolic pressure  of  healthy  individuals.  The  observations  were 
limited  to  the  immediate  effect  of  the  drugs  experimented 
with,  for  one  object  of  the  research  was  to  endeavour 
to  compare  their  values  as  possible  remedies  for  combating 
dangerous  hypotension. 

Many  drugs  are  said  to  have  a  pressor  action,  simply 
because  they  cause  a  rise  of  blood-pressure  when  administered 
experimentally  to  laboratory  animals,  but  it  does  not  neces- 
sarily follow  that  they  will  have  a  similar  effect  on  human 
subjects.  My  observations  were  made  on  persons  with  normal 
arterial  tension  rather  than  on  patients  suffering  from  patho- 
logical hypotension,  partly  because  of  the  difficulty  or  im- 
possibility in  such  cases  of  insuring  with  reasonable  certainty 
that  the  blood-pressure  of  the  patient  remains  unaffected  by 
anything  but  the  drug  administered,  but  chiefly  because  the 
condition  of  the  vessels  in  cases  of  marked  hypotension  has 
not  yet  been  definitely  determined. 

Most  of  my  observations  on  the  effect  of  drugs  on  the  blood- 
pressure  were  made  on  one  male  subject,  called  in  this  article 
the  test  subject.  He  was  26  years  of  age,  in  sound  health, 
and  had  an  average  systolic  and  diastolic  pressure  of  about 
the  generally  accepted  normal.  In  a  few  instances,  the  con- 
clusions arrived  at  were  confirmed  by  observations  made  on 
other  healthy  individuals. 

The  blood-pressure  readings  were  all  taken  by  Korotkow's 
auscultatory  method,  the  same  mercurial  sphygmomanometer 
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being  used  in  every  case.  The  systolic  pressure  was  read  at 
the  beginning  of  the  first  phase  of  the  pulsation  byuit  (the 
upper  limit  of  the  throb),  and  the  diastolic  pressure  at  the 
beginning  of  the  third  phase  (the  lower  limit  of  the 
throb).  All  observations  were  made  with  the  subjects  in 
the  sitting  posture,  the  sphygmomanometer  armlet  being 
applied  to  the  left  upper  arm  at  the  heart  level. 

Before  investigating  the  effect  of  any  drugs  on  the  test 
subject,  numerous  observations  were  made  on  his  blood- 
pressure  to  ascertain  in  what  circumstances  it  could  be 
maintained  at  the  most  appro.ximately  uniform  level.  His 
average  systolic  pressure  was  found  to  be  about  125  mm.  Hg.  ; 
the  highest  systolic  pressure  observed  was  146  mm.  Hg.,  and 
the  lowest  iiomm.  Hg.  His  average  diastolic  pressure  was 
about  64  mm.  Hg.  ;  the  highest  diastolic  pressure  observed 
was  76  mm.  Hg.,  and  the  lowest  42  mm.  Hg.  There  was  very 
little  difference  between  the  average  forenoon,  afternoon,  and 
evening  readings.  The  effect  of  various  factors,  known  to 
influence  the  blood-pressure  transitorily,  was  investigated 
on  several  occasions  ;  in  every  case,  any  effect  produced  was 
found  to  have  passed  off  in  less  than  an  hour  and  a  half. 
Several  series  of  frequent  observations  on  his  blood-pressure 
and  pulse-rate  were  then  made,  each  series  extending  over  a 
period  of  about  three  hours.  For  two  hours  before  they 
began  and  while  they  were  in  progress,  the  subject  endeavoured 
to  do  nothing  which  would  be  likely  to  affect  his  blood- 
pressure,  and  for  about  half  an  hour  before  they  began, 
and  while  they  were  in  progress,  he  remained  seated  in  one 
room,  the  temperature  of  which  was  kept  approximately 
uniform.  It  was  found  that  the  systolic  and  diastolic  pressures, 
as  a  rule,  varied  very  little,  if,  at  the  beginning  of  a  series 
of  observations,  they  corresponded  fairly  closely  to  the  average 
pressures  already  noted.  On  the  other  hand,  if  they  were 
abnormally  high  or  low  at  the  beginning  of  a  series,  they 
generally  fell  or  rose  to  about  normal  in  the  course  of  half  an 
hour  or  so.  The  pulse-rate  on  every  occasion  varied  scarcely 
at  all. 

Most  of  the  drugs  used  in  these  experiments  are  commonly 
employed  in  practice,  and  all  had  been  obtained  from  firms  of 
chemists  of  repute.     Series  of  observations,  one  or  more,  were 
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made  on  the  effect  of  the  generally  accepted  maximum  dose 
of  each  drug  ;  observations  on  the  effect  of  smaller  and  larger 
doses  were  made  as  well  in  most  cases.  The  drugs  were 
administered  hypodermically,  the  injections  being  made  into 
the  right  forearm.  At  least  two  days  were  allowed  to  elapse 
between  each  experiment,  in  order  to  be  certain  that  the 
effect  of  the  last  dose  had  passed  off  completely  before 
administering  another. 

Before  a  series  of  observations  began,  and  while  they 
were  in  progress,  similar  precautions  to  those  mentioned 
were  taken  to  exclude,  as  well  as  possible,  anything  but  the 
drug  administered  from  affecting  the  blood-pressure  or  pulse- 
rate.  In  order  that  the  results  obtained  might  be  comparable, 
all  the  investigations  were  made  under  as  nearly  identical  con- 
ditions as  practicable.  Before  a  drug  was  administered,  blood- 
pressure  readings  were  taken  at  intervals  of  an  hour  or  so, 
with  the  object  of  supplying  a  basis  for  comparison,  and  of 
determining  if  the}-  corresponded  reasonably  closely  to  the 
average  readings  previously  ascertained.  When  discrepancies 
were  at  all  marked,  which  occasionally  happened,  the  experi- 
ment was  abandoned  for  the  time  being  ;  otherwise,  the  drug 
to  be  investigated  was  administered,  and  frequent  observations 
on  the  blood-pressure  and  pulse-rate  were  begun  forthwith. 
When  any  effect  on  the  blood-pressure  was  produced,  the 
observations  were  continued  until  this  effect  had  passed 
off.  When  no  appreciable  effect  was  produced,  the  obser\-a- 
tions  were  continued  for  at  least  an  hour.  No  series  of 
observations  have  been  recorded,  in  which  the  blood-pressure 
was  obviously  affected  by  some  accidental  occurrence  while 
they  were  in  progress. 

In  the  accounts  of  the  experiments  which  follow,  the  times 
given  indicate,  to  within  half  a  minute,  the  time  at  which  the 
reading  of  the  systolic  pressure  was  taken  ;  the  diastolic  pressure 
was  read  a  second  or  two  later.  About  a  minute  or  so  was 
allowed  to  elapse  before  the  pulse-rate  was  noted,  in  order  to 
avoid  to  some  extent  any  slight  accelerator  effect,  which  the 
taking  of  the  blood-pressure  might  have  had  on  it. 

ADRENALIN. 

Some    account     has    already    been    published     in     The 
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Practitioner*  of  observations,  made  on  another  occasion,  on 
the  effect  of  hypodermic  injections  of  adrenalin  upon  tlie  test 
subject  and  two  other  healthy  male  subjects.  The  preparation 
used  was  the  i  in  i,ooo  solution  of  adrenalin  chloride,  made 
by  Parke,  Davis  &  Co.,  and  10  mins.  of  this  solution  were 
administered. 

It  was  found  to  act  very  rapidly  on  both  the  systolic  and 
diastolic  pressures  ;  a  marked  elevation  of  the  former  occurred, 
and  an  even  more  marked  depression  of  the  latter.  It  caused 
as  well  faintness,  tremulousness,  palpitation,  and  abnormally 
deep  respirations.  The  suggestion  was  made  that  the  effect 
of  the  adrenalin  might  be  due  to  the  production  of  a  temporary 
aortic  regurgitation. 

These  observations,  and  others  made  subsequentlj',  have 
led  me  to  conclude  that  adrenalin  is  a  dangerous  drug,  which 
should  always  be  used  with  caution,  and  never  as  a  general 
blood-pressure  elevator, 

BSERIN. 

Three  series  of  observations  were  made  on  the  effect  of 
eserin  on  the  blood-pressure  of  the  test  subject.  The  prepara- 
tion used  was  eserin  salicylate  U.S.P. ;  the  effect  of  xi  iT^h 
grain  was  investigated  on  two  occasions,  and  the  effect  of  -j'^th 
grain  on  one  occasion. 

The  first  series  of  observations  was  made  on  the  effect 
of  Tuu-th  grain  of  eserin  salicylate.  Table  I.  shows  the  effect 
of  this  dose  on  the  blood-pressure  and  pulse-rate. 

The  systolic  pressure  began  to  rise  5-7  minutes  after  the 
drug  had  been  administered,  and  remained  elevated  for  11-17 
minutes;  the  highest  point  reached  (133  mm.  Hg.)  was 
10*5  mm.  Hg.  higher  than  the  average  systolic  pressure 
observed  before  the  experiment  began.  The  diastolic  pres- 
sure began  to  rise  in  2-5  minutes,  and  remained  elevated  for 
40-47  minutes ;  the  highest  point  reached  (80  mm,  Hg.)  was 
15*5  mm.  Hg.  higher  than  the  average  diastolic  pressure 
observed  before  the  experiment  began. 

A  sensation  of  nausea  was  first  noticeable  in  about  25 
minutes.  It  got  gradually  worse,  and  sweating  and  a  sensa- 
tion of  general  weakness  followed.    Vomiting  occurred  about 

*  The  Practitioner,  January,  1914,  pp.  94-99. 
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40  minutes  after  the  drug  had  been  administered. 


Time, 
p.m. 

Systolic  Pressure  Diastolic  Pressure  Pulse  Rate  per 
in  mm.  Hg.      1      in  mm.  Hg.             Minute. 

9-45 

122 

63                         68 

10.15 

124 

67                         72 

10.30 

121 

64                         72 

10.43 
10.46 

123 

Eserin  salicv 

64                         7^ 
late  gr.  ^ir,                       — 

10.48 

134                         f.2                          76 

10.51 

121 

75                         76 

10-53 

126 

77                         7-' 

10.56 

132 

77                         72 

n 

133                         77                          70 

II. 4 
i:.8 

127                         74                         72 

125            1              70                         70 

Nausea. 

II. 12 
II. 16 

124 
124 

74                         72 
77                         68 

11.20 

I  JO 

80                         72 

11.27 

119 

79                         7» 

\'omited  twicf 

II. 31 

121 

70                         68 

"•35 

121 

62                         70 

ir  .40 

124 

63                         72 

"•45 

123 

61              ,            72 

A  second  series  of  observations  on  the  effect  of  yf^j^th  grain 
of  eserin  salicylate  was  made  three  days  after  those  just 
recorded.  Table  II.  shows  how  the  blood-pressure  was  affected 
in  this  experiment. 

The  height  and  persistence  of  the  elevation  of  the  sj'stolic 
and  diastolic  pressures  in  this  case  will  be  seen  to  be  very 
similar  to  those  observed  in  the  first  experiment.  Vomiting, 
on  this  occasion,  occurred  about  47  minutes  after  the  admini- 
stration of  the  drug. 

The  third  series  of  observations  was  made  on  the  effect 
of  ^(^th  grain  of  eserin  salicylate.  The  effect  of  this  dose  on 
the  blood-pressure  and  pulse-rate  is  shown  by  Table  III. 

The  systolic  pressure  began  to  rise  9-12  minutes  after  the 
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drug  was  administered,  and  remained  elevated  for  about 
15-30  minutes;  the  highest  point  reached  (137  mm.  Hg.j 
was  11-5  mm.  Hg.  higher  than  the  average  systolic  pressure 
observed  before  the  experiment  began.  It  then  fell  con- 
siderably, and  61  minutes  after  the  administration  of  the  drug 
it  was  II  '5  mm.  Hg.  lower  than  the  average  pressure  observed 
before  the  experiment  was  begun.  After  this  it  began  to  rise 
again,  but  was  still  somewhat  low  when  the  observations  were 


Time, 

Systolic  Pressure  .Diastolic  Pressure 

Pulse  Rate  per 

p  rn. 

in  mm.  Hg.      '      in  mm.  Hg. 

Minute. 

(.35 

126                         57 

78 

'^•45 

"7                         57 

80 

10.10 

125                         56 

78 

10.27 

126                         57 

76 

10.30 

E^erin  salicylate  gr.  ji. 

— 

10.33 

136                         56 

76 

10-35 

124                         56 

78 

10.38 

127                         70 

76 

10.4a 

134                         70 

76 

10.46 

130                         72 

76 

10.50 

139                         69 

78 

10-55 

126                         6S 

78 

II 

123                          70 

78 

Nausea. 

II. 5 

123                          70 

78 

1 1. 10 

124                         68 

78 

II. 15 

126                           66 

76 

1 

1 1 .20 

124                           60 

76 

Vomited  once. 

11.35 

125                           b3 

78 

11.30 

1^5                           59 

76 

11.35 

124                           60 

76 

11.45 

123                           56 

76 

discontinued  45  minutes  later, 
to   rise  in   9-12   minutes,   and 
minutes  ;    the    highest    point 
18-25  mm.   Hg.  higher  than 
observed  before  the  experiment 


The  diastolic  pressure  began 

remained   elevated   for   70-80 

reached    (74     mm.    Hg.)    was 

the  average  diastolic  pressure 

began.     The  diastolic  pressure 
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fell    considerably  just    before   vomiting    occurred,   but    after- 
wards rose  again  for  a  time. 


Time, 
p.m. 

Systolic  Pressure  Diastolic  Pre.ssure 
in  mm.  Hg.      j      in  ram.  Hg. 

Pulse  Rate  per 
Minute. 

10.15 

138 

57 

68 

10.50 

125 

55 

68 

II. 5 

124 

55 

72 

11.32 

"S 

56 

68 

11.24 

Eseiin  salicylate  gr.  j>,. 

11.26 

128 

56 

I           6+ 

11.29 

124 

58 

64 

11.33 

124 

58 

68 

Faintness. 

11.36 

■30           (             64 

64 

U.40 

137 

67 

64 

Nausea. 

11-45 

130 

74 

68 

11.50 

128 

74 

68 

"•55 

1=5 

66 

70 

12 

126 

60 

64 

Vomited  several 
times.   Bowels 
opened  once. 

12.15 

120 

72 

60 

ia.25 

114 

74 

60 

"•45 

116 

64 

64 

12.55 

120 

60 

68 

1. 10 

123 

58 

68 

1.20 

121 

58 

68 

1 

A  sensation  of  faintness  was  noted  about  10  minutes  after 
the  drug  had  been  administered  ;  this  persisted  until  vomiting 
occurred,  and  for  a  short  time  afterwards.  Nausea  and  sweat- 
ing came  on  shortly  after  the  faintness  was  noted.  Violent 
vomiting  and  a  motion  of  the  bowels  occurred  between  35  and 
50  minutes  after  the  eserin  was  administered  ;  after  this  the 
improvement  in  the  general  condition  was  fairly  rapid. 

Eserin  was  the  only  drug  which  I  found  would  elevate  both 
the  systolic  and  diastolic  pressure  ;  a  transitory  elevation  of 
the  former  and  a  rather  more  persistent  elevation  of  the  latter 
were  produced.  The  pulse-rate  remained  unaltered,  and  the 
force  of  the  cardiac  contraction  was  never  appreciably 
increased.     It  caused  distressing  nausea,  vomiting,  and  faintness, 
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and  fur  Ihis  reason  its  use  in  cases  of  hypotension  does  not 
seem  to  be  advisable. 


PITUITARY    EXTRACT. 

Five  series  of  observations  were  made  on  the  effect  of 
pituitary  extract.  The  preparation  used  was  a  sterih'zed  20 
per  cent,  solution.  Four  series  of  observations  were  made  on 
the  effect  of  the  drug  on  the  blood-pressure  of  the  test  subject  ; 
one  series  on  the  effect  of  0-5  cc.  of  this  solution,  one  series  on 
the  effect  of  2  cc,  and  two  separate  series  on  the  effect  of 
I  cc.  One  series  of  observations  was  made  as  well  on  the 
effect  of  I  cc.  on  a  female  subject  who  had  an  abnormally  low 
blood-pressure. 

The  following  table  shows  the  effect  of  0-5  cc.  on  the 
blood-pressure  of  the  test  subject  : — 

TABLE   IV. 


Time, 
p.m. 

Systolic  Pressure 
in  ram.  Hg. 

Diastolic  Pressure 
in  mm.  Hg. 

Pulse  Rate 
per  Minute. 

8.45 

126 

63 

74 

9-5 

129 

63 

76 

9.20 

■27 

65 

72 

9  36 

127 

64 

72 

9.40 

Pituitary  extract  sol.  o'5 

cc. 

9-43 

129 

66 

72 

9-45 

126 

68 

72 

1            9oo 

129 

6? 

78 

9  55 

124 

60 

78 

10 

124 

6? 

78 

I"  5 

117 

62 

76 

:o.  10 

118 

62 

78 

10.15 

no 

63 

78 

10.20 

"5 

62 

76 

10.25 

!                       >24 

64 

76 

10.30 

123 

65 

76 

'o  35 

124 

64 

76 

10.40 

120 

65 

76 

10.45 

1                  "4 

64 

76 

10.50 

1                  "^ 

62 

76 

11 

1 

64 

76 
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The  systolic  pressure  began  to  fall  20-25  minutes  after  the 
drug  had  been  administered,  and  remained  low  for  about 
20  minutes.  The  lowest  point  observed  (no  mm.  Hg.)  was 
reached  35  minutes  after  the  drug  had  been  administered,  and 
was  I7'25  mm.  Hg.  lower  than  the  average  systolic  pressure 
observed  before  the  experiment  began. 

The  effect  of  i  cc.  of  pituitary  extract  solution  on  the 
blood-pressure  of  the  test  subject  is  shown  by  the  following 
table:  — 

TABLE   V. 


Time, 
p.m. 

Systolic  Pressure  Diastolic  Pressure 
in  mm.  Hg.            in  mm.  Hg. 

Pulse  Rate  per 
Minute. 



8.10 

139 

55 

76 

8.30 

138 

50 

74 

8.40 

137 

58 

73 

9 

139 

58 

72 

95 

Pituitary  extract  sol.  i 

cc. 

9-7 

»3° 

58 

70 

9.10 

139 

58 

73 

1 

915 

129 

57 

73 

9.30 

120 

55 

76 

9-5 

133 

54 

72 

Bowels    opened 
once. 

9-35 

120 

60 

72 

9.40 

115 

60 

74 

9-45 

116 

62 

72 

9-50 

114 

58 

70 

9-55 

116 

58 

72 

10 

"7 

58 

73 

10.10 

116 

58 

72 

10.20 

123 

60 

73 

10.30 

i;o 

58 

74 

10.45 

1*5 

58 

70 

"•5 

:28 

58 

74 

The  systolic  pressure  began  to  fall  in  about  15  minutes,  and 
remained  low  for  about  30  minutes.  The  lowest  point  observed 
(114  mm.  Hg.)  was  14 '25  mm.  Hg.  lower  than  the  average 
systolic   pressure   observed  before  the  experiment  began.     A 
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motion    of  the  bowels   occurred   about  25  minutes   after  the 
drug  was  administered. 

A  second  series  of  observations  was  made  on  the  effect  of 
I  cc.  of  pituitary  solution.  The  following  table  shows  the 
eflect  on  the  blood-pressure  on  this  occasion  :  — 

TABLE  VI. 


Time, 
p.m. 

Systolic  Pressure  Diastolic  Pressure 
in  mm.  Hg.            in  mm.  Hg. 

1 

Pulse  Rate 
per  Minute. 



5  45 

125 

58 

68 

6 

5 

129 

60 

72 

6 

30 

128 

62 

68 

6 

40 

"9 

58 

7^ 

6 

47 

Pituitary  extract  sol.  i 

cc. 

6 

50 

130 

58 

72 

6 

55 

129 

59 

72 

128 

53 

74 

5 

128 

57 

72 

10 

135 

59 

68 

15 

120 

58 

72 

Bowels   opened 
once. 

30 

132 

60 

68 

35 

116 

60 

70 

3° 

117 

60 

73 

35 

118 

60 

70 

40 

120 

58 

70 

8 

50 

124 

58 
60 

68 
68 

8 

J5 

127 

62 

68 

8 

30 

125 

60 

70 

8 

45 

137 

60 

68 

The  systolic  pressure  began  to  fall  about  25  minutes  after 
the  drug  had  been  administered,  and  remained  low  for  about 
half-an-hour.  The  lowest  point  observed  (116  mm.  Hg.)  was 
reached  in  38  minutes,  and  was  1 1 '  75  mm.  Hg.  lower  than 
the  average  systolic  pressure  observed  before  the  experiment 
began.  A  motion  of  the  bowels  occurred  about  half-an-hour 
after  the  drug  was  administered. 

The  effect  of    2  cc.  of  pituitary  extract  solution  on  the 
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blood-pressure  of  the  test  subject  was  investigated  on  one 
occasion,  and  observations  were  made  at  frequent  intervals  for 
a  period  of  four  hours  after  the  drug  had  been  administered. 
The  following  table  shows  the  effect  of  this  dose  : — 


TABLE   VII. 


Time, 

Systolic  Pressure 

Diastolic  Pressure 

Pulse  Rate 

p.m. 

in  mm.  Hg. 

in  mm.  Hg. 

per  Minute. 

8.5 

125 

60 

72 

8.20 

128 

56 

68 

8.40 

125 

56 

72 

8.55 

127 

58 

72 

8. 58 

Pituitary  extract  sol.  2  cc. 

1 

1    ^•' 

128 

58 

68 

9-5 

"5 

56 

74 

915 

125 

58 

68 

Bowels  opened 
once.                  1 

925 

"7 

60 

70 

9-35 

118 

58 

74 

9-45 

"5 

60 

72 

9-55 

114 

60 

70 

lo.s 

1 18 

60 

70 

10.15 

121 

58 

70 

10.25 

124 

60 

72 

10-35 

122 

60 

68 

10.55 

125 

62 

..^ 

11.15 

125 

62 

''•' 

"•35 

122 

60 

70 

"■55 

125 

60 

70 

12.15 

128 

r., 

70 

12-35 

128 

5"' 

66 

12-55 

«32 

58 

68 

The  systolic  pressure  began  to  fall  20-25  minutes  after  the 
drug  was  administered,  and  remained  low  for  about  an  hour. 
The  lowest  point  observed  (114  mm.  Hg.)  was  reached  in 
57  minutes,  and  was  12 '25  mm.  Hg.  lower  than  the  average 
systolic  pressure  observed  before  the  experiment  began. 

An  easy  motion  of  the  bowels  occurred,  about  20  minutes 
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after  the  drug  had  been  administered. 

The  following  table  shows  the  effect  of  i  cc.  pituitary 
extract  solution  on  the  blood-pressure  and  pulse-rate  of 
M.  S.,  a  female  subject,  aged  36  : — 


TABLE  VIII. 


Time. 

Systolic  Pressure 

Diastolic  Pressure 

Pulse  Rate 

p.m. 

in  mm.  Hg. 

in  ram.  Hg. 

per  .Minute. 

7-45 

94 

48 

So 

s 

98 

48 

80 

S13 

98 

52 

78 

S.30 

93 

48 

78 

P-37 

Pituitary  e.xtract  sol.  i  cc. 

8,41 

95 

48 

82 

'•45 

92 

53 

80 

8.50 

95 

49 

80 

8.55 

95 

49 

80 

9 

98 

47 

80 

9  5 

97 

54 

76 

9 

10 

98 

49 

76 

9 

15 

99 

48 

78 

9 

20 

96 

48 

80 

9 

25 

98 

52 

80 

9 

30 

96 

48 

80 

9 

35 

94 

48 

78 

9.40 

94 

50 

J 

76 

When  administered  to  the  test  subject,  pituitary  extract 
on  each  occasion  caused  a  considerable  fall  of  the  systolic 
pressure,  while  the  diastolic  pressure  and  pulse-rate  remained 
unaffected,  and  no  unusual  sensations  were  experienced,  even 
■with  the  largest  dose.  In  the  case  of  the  female  subject, 
the  drug  was  not  observed  to  have  any  appreciable  effect. 

According  to  Cow,'  pituitarj*  extract  dilates  the  splanchnic 
vessels,  although  it  constricts  the  systemic.  He  found 
that  the  constricting  effect  on  the  systemic  vessels  gene- 
rally did  not  appear  to  outweigh  the  dilating  effect  on 
the    spianchnics.      His  experiments    suggest  a    possible    ex- 

'  Pnceed.  Roy.  S'K.  Med.,  191 1,  Vol.  IV.,  Pt.  III.,  Pharra.  Sect.,  pp.  86-89. 
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planation  of  the  rather  surprising  effect  I  found  the  drug 
to  have  on  healthy  individuals.  It  is  possible  that,  in 
cases  of  hypotension,  the  splanchnic  vessels  are  already  more 
or  less  fully  dilated,  and  in  marked  cases  cannot  be  dilated 
further  by  the  drug.  The  action  of  pituitary  extract  on  the 
vessels  in  such  cases  is,  therefore,  restricted  to  the  systemic 
arteries  which  become  constricted,  and  the  blood-pressure  conse- 
quently rises  somewhat.  In  cases  of  moderate  hypotension, 
the  splanchnic  vessels  are  probably  not  fully  dilated,  and  hence 
can  be  dilated  further  by  the  drug  ;  but  the  constriction  of  the 
systemic  arteries  may  be  just  about  sufficient  to  compensate 
for  this  extra  dilatation,  with  the  result  that  little  or  no  change 
in  the  systolic  pressure  is  obtained.  On  the  other  hand,  in  a 
person  whose  arterial  tension  is  normal,  the  constriction  of  the 
systemic  arteries,  produced  by  a  dose  of  pituitary  extract,  is 
probably  insufficient  to  compensate  for  the  simultaneous 
dilatation  of  the  splanchnic  arteries,  as  Cow's  experiments 
seemed  to  indicate,  and  the  systolic  pressure  falls.  Unless 
this  explanation  is  correct,  I  can  only  conclude  from  my 
observations  that  pituitary  extract,  when  administered  to  the 
human  subject  in  medicinal  doses,  is  of  no  value  as  a  blood- 
pressure  elevator. 

TYRAMINE. 

Tyramine  (para-hydroxyphenylethylamine)  is  an  organic 
base  produced  by  the  action  of  certain  ferments  on  tyrosine. 
It  is  said  to  be  the  most  important  active  constituent  of  watery 
extracts  of  ergot. 

Five  series  of  observations  were  made  on  the  effect  of  this 
drug  on  the  blood-pressure  of  the  test  subject.  One  series 
was  made  on  the  effect  of  '04  gram.,  two  series  on  the 
effect  of  '06  gram.,  and  two  series  on  the  effect  of  "08  gram. 
One  series  on  the  effect  of  -06  gram,  was  made  on  another 
healthy  male  subject. 

Table  IX.  shows  the  effect  of  "04  gram,  on  the  blood- 
pressure  and  pulse-rale  of  the  test  subject. 

The  systolic  pressure  was  elevated  3-5  minutes  after  the 
drug  had  been  administered.  It  remained  elevated  for  10-15 
minutes.  The  maximum  height  '150  mm.  Hg.)  was  attained 
in  S  minutes,  and  was  20-5  mm.  Hg.  higher  than  the  average 
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sj'stolic  pressure  observed  before  the  experiment  began. 
The  diastohc  pressure  remained  unaffected.  The  pulse-rate 
was  somewhat  slowed  about  5  minutes  after  the  drug  had  been 
administered,  and  remained  so  for  15-20  minutes. 


TABLE   IX. 


Time, 
pjn. 

Systolic  Pressure 
in  mm.  Hg. 

Diastolic  Pressure 
in  mm.  Hg. 

Pulse  Rate 
per  Minute. 

8.45 

:=8 

60 

68 

9-5 

130 

.      62 

68 

9.30 

131 

56 

68 

9.40 

129 

58 

68 

9-45 

Tyramine 

•04  gram. 

9-47 

139 

60 

70 

9.50 

144 

62 

60 

9  53 

150 

57 

60 

,,    ,r. 

143 

3(> 

60 

10 

138 

5B 

60 

10.  s 

'33 

j« 

62 

10.10 

13a 

57 

6S 

10. 15 

133 

62 

68 

10.20 

133 

60 

68 

10.25 

"33 

58 

68 

10.30 

>3i 

62 

64 

10.35 

138 

58 

64 

10.40 

129 

59 

68 

10.45 

130 

62 

64 

10.50 

>37 

5S 

68 

Table  X.  shows  the  effect  of  -06  gram,  of  tyramine  on 
the  blood-pressure  and  pulse-rate  of  the  test  subject. 

The  systolic  pressure  was  elevated  about  3  minutes  after 
the  drug  had  been  administered,  and  remained  elevated  for 
12-15  niinutes.  The  maximum  height  (149  mm.  Hg.)  was 
attained  in  10  minutes,  and  was  26-5  mm.  Hg.  higher  than  the 
average  systolic  pressure  observed  before  the  experiment 
began.  The  diastolic  pressure  and  pulse-rate  were  not 
appreciably  affected. 

Table  XI.  shows  the  effect  of  another  dose  of  "06  gram. 
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of  tyramine  on  the  blood-pressure  and  pulse-rate  of  the  test 
subject. 

The  systolic  pressure  was  considerably  elevated  3  minutes 
after  the  drug  had  been  administered,  and  remained  high 
fer  35-40  minutes.  The  maximum  height  (164  mm.  Hg.)  was 
attained  in  13  minutes,  and  was  36-25  mm.  Hg.  higher  than 
the  average  systolic  pressure  observed  before  the  experiment 
began.      The   diastolic   pressure  was    not   definitely   affected. 


The  pulse-rate  was  slowed  5-8  minutes  after  the  drug  had 
been  administered,  and  remained  somewhat  slow  for  15-20 
minutes. 

Table  XII.  shows  the  effect  of  -oS  gram  of  tyramine  on 
the  test  subject : — 

The  systolic  pressure  was  considerably  elevated  2  minutes 
after  the  drug  had  been  administered,  and  remained  elevated  for 
about  40  minutes.  The  highest  point  u  66  mm.  Hg.)  was  reached 
in  15  minutes,  and  was  38  mm.  Hg.  higher  than  the  average 
systolic     pressure    observed    before    the    experiment    began. 
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The  diastolic  pressure  remained  unaffected.  The  pulse-rate 
was  slowed  about  5  minutes  after  the  drug  was  administered, 
and  remained  slow  for  about  20  minutes.  Slight  palpitation 
was  noticed  about  10  minutes  after  the  drug  had  been  adminis- 
tered, but  had  completely  passed  off  6  minutes  later. 


1         Time, 
p.m. 

Systolic  Pressure 
in  mm.  Hg. 

Diastolic  P 
in  mm. 

ressure 
Hg- 

[    Pulse  Rate  per 
1         Minute. 

5-55 

127 

66 

64 

6.10 

129 

62 

60 

6-35 

126 

64 

60 

6-53 

129 

62 

62 

6.57 

Tyramine 

06  gram. 

7 

'37 

58 

60 

7-5 

159 

56 

34 

7.10 

164 

60 

34 

7'5 

150 

62 

56 

7.20 

144 

62 

56 

7-^5 

140 

63 

60 

7-3° 

134 

60 

6+ 

7-35 

132 

62 

62 

7.40 

128 

62 

&4 

7-45 

'33 

64 

62 

7-50 

132 

62 

62 

7.33 

128 

60 

62 

•^ 

126 

64 

62 

Table  XIII.  shows  the  effect  of  -08  gram,  of  tyramine 
on  the  blood-pressure  and  pulse-rate  of  the  test  subject  on 
another  occasion. 

The  systolic  pressure  was  elevated  3-5  minutes  after  the 
drug  had  been  administered,  and  remained  high  for  45-50 
minutes.  The  highest  point  (153  mm.  Hg.  )was  reached  in 
9  minutes,  and  was  31 '75  mm.  Hg.  higher  than  the  average 
systolic  pressure  observed  before  the  experiment  began. 
The  diastolic  pressure  remained  unaffected,  but  the  pulse  was 
slowed  about  5  minutes  after  the  drug  had  been  administered, 
and  remained   somewhat   slow   for  about   25   minutes.      No 
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palpitation  was  noticed  on  this  occasion. 

Table  XIV.  shows  the  effect  of  -06  gram,  of  tyramine 
on  the  blood-pressure  and  pulse-rate  of  G.  H.,  a  healthy  male 
subject,  aged  32. 

This  subject's  systolic  pressure  was  elevated  4-7  minutes 
after  the  drug  had  been  administered,  and  remained  high  for 


TABLE   XII. 


Time, 

Systolic  Pressure 

Diastolic  Pressure 

Pulse  Rate  per 

p.m. 

in  mm.  Hg. 

in  mm.  Hg. 

Minute. 

7-3° 

127 

.     62 

74 

/■50 

129 

58 

76 

8.10 

127 

60 

74 

8.30 

129 

0. 

7: 

8.35 

Tyramine 

08  gram. 

8.37 

136 

f'5 

7- 

8.40 

162 

60 

64 

8.45 

164 

60 

64 

8.50 

166 

60 

64 

8.55 

160 

60 

64 

9 

152 

62 

68 

9-5 

J  50 

60 

72 

9.10 

144 

6j 

72 

915 

136 

62 

70 

9.20 

130 

64 

7^ 

925 

130 

65 

70 

9.30 

132 

68 

68 

9-35 

■34 

67 

70 

9.40 

■3o 

69 

68 

9-45 

130 

63 

74 

9.50 

129 

66 

74 

25-30  minutes.  The  maximum  height  (182  mm.  Hg.)  was 
attained  in  17  minutes,  and  was  41  mm.  Hg.  higher  than  his 
average  systolic  pressure  observed  before  the  experiment 
began.  The  diastolic  pressure  was  unaffected.  The  pulse- 
rate  was  slightly  slowed  8-12  minutes  after  the  drug  had 
been  administered, and  remained  rather  slowfor  10-15  minutes. 
Slight  palpitation  was  complained  of  about  10  minutes  after  the 
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drug  had  been  administered,  and  lasted  for  about  5  minutes. 
The  effect  of  tyramine  in  all  my  experiments  was  to  cause 
a  considerable  elevation  of  the  systolic  pressure  ;  this  effect 
was  apparent  in  from  two  to  seven  minutes,  and  lasted  for  from 
ten  to  fifty  minutes.  It  did  not  appreciably  affect  the  diastolic 
pressure,  and,  except  for  slight  transitory  palpitation  on  two 
occasions,  it  caused  no  unpleasant  symptoms.  It  seems  to  be 
an  efifective  and  safe  blood-pressure  elevator,  and  I  think  that, 

TABLE  XIII. 


Time, 

Systolic  Pressure 

Diastolic  Pressure 

Pulse  Rate  per 

p.m. 

in  ram.  Hg. 

in  mm.  Hg. 

Minute. 

5-75 

123 

70 

70 

5-50 

120 

60 

70 

6.15 

122 

65 

68 

6. 38 

120 

65 

68 

6.41 

Tyramine 

oS  gram. 

6.43 

127 

68 

68 

6.46 

147 

60 

64 

6.50 

153 

65 

60 

6.55 

149 

58 

60 

7 

142 

65 

60 

7o 

146 

68 

60 

7.10 

138 

69 

64 

715 

136 

7« 

68 

7.20 

131 

69 

66 

7.30 

126 

68 

70 

740 

122 

66 

68 

injected  hypodermically  or  intravenously,  it  should  prove  of 
great  value  in  emergencies. 


Series  of  observations,  continued  in  each  case  for  over  an 
hour  after  the  administration  of  the  drug,  were  made  on  the 
effect  of  atropine,  camphor,  cotarnine,  digitoxin,  ergotoxin,  and 
strj'chnine  on  the  blood-pressure  of  the  test  subject.  Only 
short  notes  of  those  observations  are  given,  as  the  results  were 
in  every  case  negative.     My  observations  on  the  effect  of  those 
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drugs  have  led  me  to  the  conchision,  that  they  are  of  no  value 
as  blood-pressure  elevators,  when  administered  to  the  human 
subject  in  medicinal  doses. 


TABLE   XIV. 


Time, 

Systolic  Pressure 

Diastolic  Pressure 

Pulse  Rate 

p.m. 

in  mm.  Hg. 

in  mm.  Hg. 

per  Minute. 

5-5° 

140 

75 

76 

6.IO 

142 

80 

72 

6.30 

142 

78 

7- 

6.50 

140 

75 

74 

6.53 

Tyramine 

06  gram. 

6.56 

141 

80 

72 

7 

"54 

81 

72 

7-5 

175 

77 

66 

7 

10 

182 

75 

68 

7 

15 

166 

So 

66 

7 

20 

162 

75 

72 

7 

25 

148 

78 

70 

7 

30 

144 

76 

68 

7 

35 

140 

74 

72 

7 

40 

142 

74 

7- 

Three  series  of  observations  were  made  on  the  effect  of 
atropine  sulphate,  one  series  on  the  effect  of  jh^th  grain  and 
two  series  on  the  effect  of  3'7rth  grain.  In  no  case  was  the 
systolic  or  diastolic  pressure  appreciably  affected.  The  pulse- 
rate  appeared  to  be  somewhat  slowed  by  Tirr^b  grain  of 
atropine  sulphate,  and  accelerated  by  ..'^th  grain.  Some  dryness 
of  the  mouth  was  noticed  on  each  occasion. 


The  effect  of  camphor  was  investigated  on  four  occasions. 
The  preparation  used  was  a  sterilized  solution  in  olive  oil. 
The  effect  of  -i  gram.  (1-5  grains)  was  investigated  on  one 
occasion,  the  effect  of  •  2  gram.  (3  grains)  on  two  occasions, 
and  the  effect  of  •  3  gram.  (4  •  5  grains)  on  one  occasion.  In 
no  case  was  the  drug  observed  to  have  any  effect  on  the  blood- 


BLOOD  PRESSURE  ELEVATORS.  585 

pressure  or  pulse-rate. 

COTARNINE. 

Three  series  of  observations  were  made  on  the  effect  of 
cotarnine  hydrochloride ;  two  series  were  made  on  the  effect 
of  i  grain,  and  one  series  was  made  on  the  effect  of  i  grain. 
In  no  case  was  any  appreciable  effect  on  the  blood-pressure 
or  pulse-rate  observed,  nor  were  any  unusual  sensations 
experienced. 

DIGITOXIN. 

Digitoxin  is  said  to  be  much  the  most  active  principle  of 
digitalis,  and  to  act  more  powerfully  on  the  vessels  than  some 
of  the  others.  Five  series  of  observations  were  made  on  the 
eflect  of  this  drug.  Three  different  preparations,  two  said 
to  contain  a  large  proportion  of  the  glucoside  and  one  a  con- 
siderable amount  of  it,  were  used.  One  series  of  observations 
was  made  on  the  effect  of  ^rsTrth  grain  of  digitalin  (crystalline), 
two  series  were  made  on  the  effect  of  ^'^th  grain  of  digitalin 
(amorphous),  and  two  series  on  the  effect  of  15  min.  or 
digalen,  a  sterile  standardized  solution  of  amorphous  digitoxin 
(Cloetta).  In  no  case  was  any  effect  on  the  blood-pressure  or 
pulse-rate  observed.  In  every  case,  a  rather  severe  local 
reaction  about  the  site  of  injection  occurred,  which  was  least 
marked  in  the  case  of  digalen. 

ERGOTOXIN. 

The  effect  of  ergotoxin  was  investigated  on  four  occasions. 
The  preparation  used  was  a  soluble  salt  manufactured  by 
Burroughs  Wellcome  &  Co.  The  nature  of  this  salt  I  am  not 
at  liberty  to  divulge,  but  the  makers  assured  me  that  it  was  not 
likely  to  decompose  into  ergotinine.  Two  series  of  obsen'a- 
tions  were  made  on  the  effect  of  j^rrth  grain,  and  two  series 
on  the  effect  of  J^th  grain.  In  no  case  was  any  appreciable 
effect  detected. 

STRYCHNINE. 

Three  series  of  observations  were  made  on  the  effect  of 
this  drug  on  the  test  subject,  the  hydrochloride  of  strychnine 
being  used.  The  effect  of  yVth  grain  was  investigated  on  one 
occasion,  and  the  effect  of  -i',,th  grain  on  two  occasions.  In  no 
case  was  the  blood-pressure  appreciably  affected ;    the  pulse- 

QQ  2 
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rate  was  slightly  accelerated  on  one  occasion  after  the 
administration  of  ^i.Tth  grain,  but  was  unaffected  by  the  other 
doses  investigated. 


COXCLUSIONS. 

1.  Atropine,  camphor,  cotarnine,  digitoxin,  ergotoxin,  and 
strychnine  appear  to  be  of  no  value  as  blood-pressure 
elevators. 

2.  Adrenalin  appears  to  be  a  dangerous  drug,  which  should 
always  be  used  with  caution  and  never  as  a  general  blood- 
pressure  elevator. 

3.  Eserin  is  an  effective  blood-pressure  elevator,  but,  on 
account  of  the  distressing  nausea,  vomiting,  and  faintness  it 
produces,  its  use  in  cases  of  hypotension  does  not  seem 
advisable. 

4.  Pituitary  extract  was  found  to  have  no  pressor  effect  in 
my  experiments.  I  have  suggested  that  its  effect  in  cases 
of  marked  hypotension  may  be  different,  but  I  consider  it  of 
doubtful  value. 

5.  Tyramine  appears  to  be  a  safe  and  effective  blood- 
pressure  elevator. 
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TREATiMEXT   IX   EXGLAXD, 

By  LESLIE  THORNE  THORNE,   M.D.,  B.S..  etc. 
L.i.'i-  McJical  F.wimiiicr  L.C.C.  Technical  Kditcatiun  Board. 

The  fact,  that  the  Xauheim  treatment  for  diseases  of  the  heart 
and  circulation  can  be  given  in  England  with  results  as 
successful  as  those  obtained  at  X'^auheim,  cannot  be  known 
too  widely  amongst  the  medical  profession  at  the  present  time, 
for  there  is  little  doubt  that  it  will  not  be  possible  to  send 
patients  to  German  or  Austrian  spas  for  some  years  to  come. 
Under  these  circumstances,  it  is  satisfactorj'  to  know  that,  as 
far  as  the  balneological  treatment  of  diseases  of  the  heart  and 
circulation  is  concerned,  the  administration  of  the  treatment 
at  home  has  proved  in  every  way  as  efficacious,  and  the 
results  obtained  have  been  as  good,  as  those  following  a  visit 
to  Xauheim. 

For  the  last  nineteen  years,  I  have  practised  the  adminis- 
tration of  this  treatment  in  London,  and  during  this  time  I 
have  treated  a  verj'  large  number  of  cases.  This  has  afforded 
me  many  opportunities  of  comparing  the  results  of  a  course 
of  baths  taken  at  Xauheim  with  those  of  a  previous  or 
subsequent  course  in  London.  It  seems  to  me,  therefore, 
that  this  is  an  opportune  moment  to  give  a  short  account  of 
ray  obser\-ations,  together  with  the  histories  of  a  few  cases 
typically  suitable  for  treatment  by  these  methods. 

There  is  no  doubt  whatever  that  the  effects  produced  upon 
the  heart  and  vessels  by  artificial  Xauheim  baths  are  identical 
with  those  obtained  at  the  natural  springs.  I  have  carried  out 
experiments  both  at  Xauheim  and  in  London,  taking  records 
before,  during,  and  after  various  forms  and  strengths  of  baths, 
and  the  results  have  been  practically  identical  in  all  cases. 

The  effect  produced  by  immersion  in  a  Xauheim  bath  upon 
a  patient  suffering  from  cardiac  dilatation,  raised  blood-pressure, 
and  the    accompanying  more   or  less  degenerate  and  flabby 
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cardiac  muscular  tissues,  is  threefold : — 

(a)  All  the  cutaneous  capillaries  dilute. — A  fall  in  the  blood- 
pressure  is  caused  thereby,  with  consequent  lessening 
of  the  resistance  to  be  overcome  by  the  cardiac 
contraction. 

(6)  The  cardiac  action  is  strengthened  and  its  frequency 
diminished. — This  is  a  natural  result  of  diminished 
cardiac  strain,  and  can  be  illustrated  by  watching  the 
pulse,  which  exhibits  a  larger  volume  and  a  slower 
rate,  or  by  polygraphic  tracings,  taken  before  and 
after  a  bath. 

(c)  The  cardiac  conductivity  is  stimulated. — In  cases  in  which 
auricular  or  ventricular  premature  contractions  are 
present,  showing  the  existence  of  an  impaired  con- 
ductivity, such  premature  contractions  often  dis- 
appear or  markedly  decrease  in  frequency  during  a 
bath. 

From  the  above,  it  will  be  seen  that  the  results  we  obtain 
from  a  course  of  Nauheim  baths  are  :  a  slower  and  stronger 
cardiac  contraction,  an  improved  cardiac  conductivity,  and  a 
lessened  resistance  for  the  heart  to  overcome.  These  results 
are  aimed  at  in  all  forms  of  treatment  used  for  cases,  exhibiting 
symptoms  of  overworked  and  failing  cardiac  contraction. 

CASES    SUITABLE   FOR    TREAT.MENT. 

The  selection  of  cases  suitable  for  treatment  is  one  of 
degree  rather  than  of  kind,  and  it  is  quite  erroneous  to 
suppose  that  the  presence  of  valvular  disease  contraindicates 
treatment  by  the  Nauheim  methods.  As  will  be  seen  from 
the  examples  given  below,  very  great  benefit  may  be  obtained 
in  patients  suffering  from  valvular  disease  ;  not  that  the  valvular 
defects  themselves  can  be  cured,  but  the  cardiac  dilatation, 
resulting  from  the  overwork  of  a  defective  organ,  can  be  greatly 
reduced,  and  in  many  cases  cured  for  a  long  period.  It  is 
clearly  obvious,  given  a  case  of  mitral  regurgitation,  that 
regurgitation  is  increased,  if  the  heart  is  dilated  as  well, 
and  is  reduced  to  a  minimum,  when  the  cardiac  muscle  is 
toned  up  and  the  dilatation  reduced.  Hence,  many  of  the 
painful  and  dangerous  symptoms,  which  are  manifested  in  a 
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case  of  dilated,  overworked  heart  with  a  defective  valve,  are 
greatly  alleviated  or  entirely  disappear  during  a  course  of 
Nauheim  baths.  My  excuse  for  laying  stress  upon  the  above 
is,  that  I  have  often  been  told  by  medical  men  that  they  had 
been  led  to  believe  that  the  Nauheim  treatment  was  of  no 
good  when  valvular  defect  was  present.  I  can  only  say  that 
those  responsible  for  this  belief  have  had  either  a  very  un- 
fortunate, or  a  very  limited,  experience  of  the  treatment 
(Cases  I.  and  III.). 

Xearly  all  cases  of  dilated  hearts  with  enfeebled,  and 
sometimes  degenerate,  cardiac  muscle  tissue  respond  more 
quickly  to  this  treatment  than  to  any  other,  and  it  is  particu- 
larly suitable  for  those  in  which  a  lengthy  course  of  rest 
and  cardiac  tonics  has  failed  to  cure  dilatation  or  relieve 
symptoms.  The  influenzal  heart  may  be  instanced  as  typical 
of  this  class  of  case. 

The  dilated,  overworked  heart,  the  result  of  a  gouty 
constitution  and  an  accompanying  high  arterial  tension, 
derives  great  benefit  from  this  treatment ;  the  cardiac  dilatation 
is  relieved,  the  blood-pressure  gradually  drops,  and  the 
patient  begins  to  feel  the  benefit  almost  from  the  first 
(Case  IV.). 

All  cases  of  cardiac  poisoning  from  diseases,  such  as  enteric 
or  malaria,  or  from  drugs,  such  as  tobacco,  are  greatly  benefited 
by  this  treatment,  as  well  as  cases  of  heart-strain  due  to  over- 
exertion in  athletics  or  work. 

The  anaemic  patient  with  a  dilated  heart,  who  derives  no 
permanent  benefit  from  iron  or  arsenic,  often  responds  splendidly 
to  a  course  of  Nauheim  baths,  in  conjunction  with  drug  treat- 
ment. The  irritable,  nervous  heart  of  the  neurasthenic  is 
often  benefited  by  a  course  of  treatment,  but  the  results  in 
these  cases  are  not  so  satisfactory'  as  in  organic  defects,  such 
as  dilatation  from  degenerate  heart  muscle  and  high  blood- 
pressure,  for  the  nervous  heart  is,  in  my  opinion,  one  of  the 
most  unsatisfactory  and  difficult  conditions  to  treat. 

Cardiac  conditions  in  which  symptoms  of  a  defective  con- 
ducti\nty,  such  as  constant  auricular  or  ventricular  premature 
contraction,  are  present,  are  greatly  benefited  by  this  treatment, 
the  cardiac  irregularities  often  disappearing  during  and  after 
treatment  (Cases  I.  and  II.).    Good  results  have  been  reported 
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in  cases  of  heart-block  of  various  degrees,  but  my  own  opinion 
is  that  many  cases  which  have  developed  heart-block  are 
not  suitable  for  this  treatment.  Cases  of  auricular  fibrillation 
are  not  suitable  for  the  Xauheim  treatment,  but  should  be 
treated  with  large  doses  of  digitalis  to  reduce  heart-block. 

Cases  of  chronic  nephritis,  exhibiting  signs  of  cardiac 
dilatation,  will  often  respond  well  to  the  treatment,  the 
dyspnoea,  cardiac  pain,  and  orthopncea  disappearing  during 
treatment.  In  these  cases,  the  baths  must  be  given  warmer 
than  usual,  and  no  carbonated  baths  must  be  used.  It  is  a 
common  mistake  to  believe  that  a  Xauheim  bath  is  always 
a  carbonated  bath ;  this  is  quite  erroneous,  and  is  a  fertile 
cause  of  failure  and  disappointment  in  treatment.  No  heart 
case  is  ever  treated  at  Nauheim  with  carbonated  baths  at 
the  commencement  of  the  course,  and  a  large  percentage  of 
the  cases  have  the  entire  course  of  still  baths.  i\Iany  cardiac 
cases  are  only  harmed  by  carbonated  baths,  but  are  greatly 
benefited  by  a  course  oi'  still  baths.  Xo  one  should  attempt  to 
give  Xauheim  baths  without  carefully  reading  up  the  subject 
beforehand,  and  the  custom  of  leaving  the  details,  i.e., 
length,  strength,  and  temperature,  to  a  nurse  who  professes 
to  understand  their  preparation,  cannot  be  deprecated  too 
strongly. 

It  is  not  possible  in  a  short  article  to  give  in  detail  a 
description  of  all  cases  which  derive  benefit  from  the  Xauheim 
treatment,  but  the  following  examples  are  illustrative  of  its 
wide  range  of  usefulness. 

Case  I. — The  patient,  a.  man  aged  37  years,  was  sent  to  me  by 
Dr.  W.  H.  Gregorj'  of  Beverley,  who  informed  me  that  he  was  suffering 
from  mitral  regurgitation,  cardiac  dilatation,  and  muscle  failure.  He  had 
been  confined  to  his  bed  for  eight  weeks  on  account  of  palpitation, 
dyspnoea,  insomnia,  general  weakness,  and  very  intermittent  pulse,  and 
had  improved  to  a  certain  extent,  but  for  some  time  had  been  at  a 
standstill.  The  patient  had  had  rheumatic  fever,  accompanied  by  peri- 
carditis and  endocarditis,  when  he  was  14  years  of  age.  When  I  first 
saw  him,  he  was  very  thin  and  weak,  and  could  not  walk  many  steps 
without  having  to  sit  down  ;  he  was  distinctly  cyanosed,  and  dyspnoea 
was  present  on  slight  e.xertion.  His  pulse  was  very  small,  and  exhibited 
premature  auricular  contractions  (Fig.  i);  and  he  was  unable  to  sleep 
without  a  narcotic,  and  suffered  much  from  dyspepsia. 

The  area  of  absolute  cardiac  dullness  extended  from  two  inches  to 
the  right  of  the  right  border  of  the  sternum  to  the  left  nipple  line,  the 
apex  beat  being  just  in»ide  the  left  nipple  line;  a  loud  blowing  systolic 
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murmur  was  heard  all  over  the  cardiac  area,  but  was  most  intense  at  the  apex, 
and  was  conveyed  into  the  axilla.  His  blood-pressure  was  75-135  mm.  Hg. 
The  case  was  undoubtedly  one  of  cardiac  dilatation,  due  to  weakening  of 
the  myocardium  and  mitral  regurgitation.  He  gradually  improved  under 
treatment,  and  before  the  end  of  the  course  of  25  baths,  extending  over 
five  weeks,  he  had  lost  the  dyspnoea,  palpitation,  and  dyspepsia,  could  walk 


Fig.  I. — Polygraphic  tracing  of  Case  I.  be/ore  treatment,  showing  a  pulse  of  small 

inlume  exhibiting  frequent  premature  auricular  contractions  {a'  c' v'),  luo  examples 

of  which  are  shown,  the  a-c  interval  is  ntrmal.     The  premature  contractions  are 

not  strong  enough  to  produce  any  effect  upon  the  radial  pulse. 

for  a  quarter  of  an  hour  to  20  minutes,  and  slept  fairly  well  with  a  very 
occasional  narcotic.  His  cardiac  dullness  had  decreased  to  normal, 
extending  from  the  left  border  of  the  sternum  to  tv^o  inches  inside 
the  left  nipple,  the  systolic  murmur  was  very  much  softer  and  much 
less  diffuse.  He  returned  home  to  Yorkshire,  and  was  able  to  walk 
about  his  grounds  with  comfort,  and  to  go  up  and  down  stairs,  which 
he  had  not  been  able  to  do  since  the  beginning  of  his  illness. 

I  saw  this  patient  five  months  after  treatment,  when  he 
informed  me  that  he  could  keep  about  all  day,  slept  and  ate 
well,  and  had  no  dyspepsia.  His  cardiac  dullness  was  still 
absolutely  normal,  and  the  pulse  was  quite  regular  and  of 
good  volume  (Fig.  2). 
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Fig.  2. — Polygraphic  tracing  of  Case  I.  five  months  after  treatment,  showing  a 

perfectly  regular  pulse  of    much    improved  volume.      The   a-c    interval  is  normal, 

pulse-rate  68  per  minute. 

I  saw  the  patient  again  seven  months  after  treatment,  he 
was  still  keeping  quite  well,  the  cardiac  dullness  was  normal, 
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and  the  pulse  was  regular  and  of  good  volume  (Fig.  3), 


Fig.  3. — Polygraphtc  tracing  of  Case  I.    seven  months  after   treatment,   showing 
regular  pulse  of  good  volume,  a-c  interval  normal,  rate  70. 

Case  II. — The  patient,  a  man,  aged  46  years,  had  a  severe  attack  of 
multiple  abscesses,  which  was  followed  by  a  spell  of  very  arduous  work 
during  the  winter  and  spring.  In  the  early  summer,  he  began  to  suffer 
from  general  ill-health  accompanied  by  constant  cardiac  irregularity, 
which  caused  great  discomfort  and  insomnia.  Treatment  with  bromides 
and  digitalis  relieved  him  for  a  time,  but  as  he  found  the  relief  only  tem- 
porary, and  was  not  able  to  do  his  work  without  great  fatigue,  he  consulted 
me.  I  found  him  to  be  suffering  from  a  very  dilated  and  weakened  heart, 
exhibiting  constant  irregularities.  The  absolute  cardiac  dullness  extended 
from  an  inch  outside  the  right  border  of  the  sternum  to  the  left  nipple 
line,  measuring  at  the  level  of  the  nipple  six  inches.  The  heart  sounds 
were  slapping  at  the  apex,  and  scarcely  audible  at  the  base.  The  poly- 
graphic  tracing  exhibited  premature  contractions  of  varying  kinds,  some 
auricular  and  some  ventricular,  but  of  so  feeble  a  character  that  they  did 
not  reach  the  radial  pulse  (Fig.  4). 


'c}     '  t.^    -J 
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Fig.  4. — Polygraphia  tracing  of  Case  II.  before  treatment,  shoicing  auricular  {a'  c'  v') 
and  inntricular  (c')  premature  contractions,  and  a  pulse  of  poor  volume. 

I  started  him  on  a  course  of  20  baths,  and  after  8  of  these  his  pulse 
became  quite  regular  and  of  improved  volume  (Fig.  5).  The  cardiac 
dullness  was  less,  and  he  felt  much  better. 

After  20  baths  he  felt  quite  well,  and  slept  well ;  the  polygraphia 
tracing  showed  a  regular  pulse  of  good  volume  (Fig.  6V  The  area  of 
cardiac  dullness  extended  from  the  left  border  of  the  sternum  to  one  and 
a  half  inches  inside  the  left  nipple,  measuring  four  inches  across.  The 
sounds  at  the  apex  were  natural,  and  those   at  the   base  could   be  well 
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heard. 

Tlie   patient  went   away    intending    to   take   a   month's  holiday.     He 
indulged  in  a   good  deal  of  golf,  and  returned  to  London   and  work  in 


^'MiV 


Fig.  5. — Polygraphic  tracing  of  Case  II.  after  8  baths,  showing  a  regular  puhe 
of  improved  vclume.     Rate,  75  per  minute. 

10  days,  but  he  was  not  really  fit  for  work,  and  consequently  had  a  relapse. 
After  about  10  days'  work,  he  was  forced  to  take  a  month's  rest,  since  when 
he  has  been  perfectly  well,  and  able  to  work  hard  and  play  golf. 


Fig.  6. — Polygraphic  tracing  of  Case  II.  after  18  baths,  showing  regular  pulse 
of  good  volume. 

Case  111. — The  patient,  a  man  aged  41  years,  was  brought  to  me  by 
Dr.  Johns  of  Bournemouth.  The  history  of  the  case  is  as  follows: — Two 
years  previously,  he  was  suddenly  seized  with  violent  pains  in  the  left 
side  of  the  chest  and  left  arm,  accompanied  by  severe  shortness  of  breath. 
These  attacks  increased  in  severity  and  frequency,  despite  various  forms 
of  treatment,  and  for  over  a  year  he  had  been  an  absolute  invalid,  unable 
to  do  anything  for  fear  of  bringing  on  an  attack.  He  could  scarcely 
eat  anything,  had  very  broken  nights  on  account  of  the  frequent  recur, 
rence  of  these  attacks,  and  had  lost  a  good  deal  of  weight.  The  only 
treatment  that  alleviated  the  attacks  was  the  use  of  amyl  nitrite  capsules, 
of  which  he  was  using  40  to  50  in  the  24  hours,  his  attacks  of  pain  coming 
on  about  every  half  hour.  No  definite  cause  could  be  discovered  for  his 
condition,  except  that  he  had  been  a  fairly  heavy  drinker  for  years. 

When  Dr.  Johns  first  brought  him  to  see  me,  he  looked  very  ill,  was 
very  anaemic  and  cyanosed,  and  suffered  from  dyspnoea,  even  whilst 
sitting  still.  He  was  very  thin,  and  though  a  tall  man,  only  weighed  gstone 
7  lbs.  His  pulse  was  100  per  minute,  a  typical  pulse  of  aortic  regurgita- 
tion, violent  pulsation  could  be  seen   in  the  neck  and  in  all  vessels  near 
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the  surface,  and  his  whole  arm  pulsated  with  each  heart-beat ;  his  blood 
pressure  was  40-190  mm.  Hg. 

On  examination  of  the  chest,  the  impulse  was  seen  to  be  general  over 
the  whole  of  the  left  front,  and  at  the  apex,  2  inches  outside  the  left 
nipple  line,  it  was  very  forcible  and  diffuse ;  the  area  of  absolute 
cardiac  dullness  was  exceedingly  large,  extending  for  2}  inches  to  the 
right  of  tlie  sternum  to  2  inches  to  the  left  of  the  left  nipple,  and  measuring 
8  inches  across  on  the  nipple  level.  On  auscultation,  a  loud  double 
murmur  could  be  heard  over  the  aortic  area,  and  a  strong  blowing  systolic 
over  the  apex,  conveyed  into  the  axilla.  He  had  two  attacks  of  angina 
whilst  in  my  consulting  room.  On  each  occasion  he  became  very  white, 
the  dyspnoea  was  greatly  increased,  and  the  symptoms  were  not  relieved 
till  he  had  used  a  capsule  of  nitrite  of  amyl.  He  was  undoubtedly  suffering 
from  a  greatly  dilated  and  hypertrophied  heart,  accompanied  by  double 
aortic  disease,  mitral  regurgitation,  and  frequent  attacks  of  angina  pectoris. 
A  polygraphic  tracing  of  his  pulse  showed  a  rapid  pulse,  93  per  minute, 
and  a  decidedly  increased  a-c  interval,  indicating  impaired  cardiac  con- 
ductivity (Fig.  7).  The  rounded  apex  to  the  radial  pulse  tracing  was 
caused  by  the  necessity  of  pressing  the  pen  heavily  upon  the  paper,  in 
order  to  prevent  the  whole  breadth  being  taken  up  by  the  violent  move- 
ment of  the  radial  curve. 


t       C.       C- 


Fig.  7. — Polygraphic  tracing  of  Case  III.   before   treatment,    shoiving  decidedly 
increased  a-c  interval.    Pulse,  88  per  minute. 

1  explained  to  the  patient  that  a  course  of  Nauheim  baths  would  most 
likely  do  him  good,  as  anginal  cases  had  been  alleviated  by  tliem.  1  advised 
him  to  try  them,  for  it  was  his  last  chance  of  relief,  all  other  treatments 
having  failed,  but  1  pointed  out  that  they  would  not  cure  him  entirely,  and 
that  the  good,  so  severe  a  case  as  his  would  get  from  the  treatment,  was 
uncertain.  He  decided,  however,  to  try  a  course,  for  he  said,  that  if  he  went 
on  very  long  as  he  was,  the  pain  and  the  insomnia  would  kill  him.  He 
started  a  course  of  baths,  at  which  time  he  was  using  from  40  to  60 
capsules  of  amyl  nitrite  in  the  24  hours.  He  began  to  improve  from  the 
first,  the  attacks  of  angina  decreasing  in  number  and  severity  ;  after  10 
days'  treatment,  during  which  time  he  had  had  8  baths,  he  was  only  using 
16-20  capsules  in  the  24  hours.  After  19  baths,  extending  over  a  period 
of  25  days,  he  was  sleeping  and  eating  well,  had  put  on  i  stone  3 
pounds  in  weight,  his  weight  being  10  stone  lo  pounds,  and  lie  seldom 
used  a  capsule  of  amyl  nitrite  during  the  day,  but  still  used  from  6  to 
S  during  the  night.      His  pulse  was  slower,  78  per  minute,  and  the  a-c 


THE   "NAUMEIM"    TREATMENT  IX  ENGLAND.     595 

intep^al  was  normal  (Fig.  S). 

The  cardiac  dullness  was  decitiedly  less,  measuring  6  inches  across 
at  the  level  of  ths  nipple,  and  extended  from  i  incli  to  the  right  of 
the  sternum  to  t  inch  to  the  left  of  the  left  nipple  ;  tlie  ajiex  beat  had 
come  in  as  well,  and  was  i  incli  outside  the  nipple  line.  Both  the  pulsa- 
tion and  the  murmurs  were  much  reduced  in  strength,  and  the  maximum 
blood  pressure  was  only  145  mm.  Hg. 


Fig.  8. — Polygraphic  tracing  of  Case  III.  after  treatment,  showing  slower   pulse 
and  normal  a-c  interval. 

Two  months  after  the  patient  had  returned  home.  Dr.  Johns  wrote  to  me 
to  say  that  he  was  very  much  better,  and  had  given  up  taking  amyl 
nitrite,  as  he  never  had  an  attack  of  angina,  two  months  later  he  again 
wrote,  as  follows  :  — "Still  more  wonderful  reports  of  our  patient  B. — He 
has  now  put  on  two  stone  in  weight,  sleeps  well,  eats  well,  has  no  pain, 
and  the  murmurs  have  changed  in  character,  being  much  softer."  Tliis 
patient  was  so  seriously  ill,  when  I  first  saw  him  that  I  hardly  expected  the 
treatment  to  have  so  highly  satisfactory  a  result. 

Case  IV. — The  patient,  a  man  aged  63  years,  was  of  a  gouty  constitution, 
and  had  been  used  to  a  good  quantity  of  alcohol.  He  had  a  bad  attack  of 
influenza  15  months  before  1  saw  him,  and  had  been  failing  in  health  ever 
since.  For  nine  months,  he  had  suffered  from  severe  asthma  and  bronchitis, 
and  had  been  kept  to  bed  and  a  bath-chair  ;  he  had,  in  fact,  been  told 
to  buy  a  bath-chair  and  a  carrying  chair,  for  there  was  little  chance  of  his 
being  well  enough  to  walk  again.  When  1  first  saw  the  patient,  he  looked 
ill,  and  was  very  cyanosed  and  short  of  breath  ;  said  he  could  neither 
eat  nor  sleep,  having  to  be  propped  up  at  night,  and  suffered  greatly  from 
depression.  He  was  puffy  under  the  eyes,  the  pulse  was  108  per  minute, 
and  exhibited  constant  irregularities,  the  result  of  premature  ventricular 


Fig.  9. — Polygraphic   tracing  of   Case  IV.  before   treatment,  showing  an  example 
of  premature  ivntricular  contraction  (c'). 
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contractions.  The  heart  was  very  dilated,  the  area  of  absolute  cardiac  dullness 
measuring  six  and  a  half  inches  across  at  tlie  nipple  level  and  extending  two 
inches  to  the  right  of  the  sternum,  the  apex  beat  was  just  in  the  left  nipple 
line,  and  the  heart  sounds  were  very  feeble.  The  arteries  were  thickened  and 
tortuous,  the  blood  pressure  was  S0-150  mm.  Ilg.,  and  his  liver  dullness 
extcniled  from  two  inches  above  the  normal  to  an  inch  below  the  costal 
arch.  I  gave  this  patient  a  course  of  25  Nauheim  baths  extending  over  a 
period  of  five  weeks.  After  three  weeks'  treatment,  he  was  so  much  im- 
proved that  he  could  walk  from  a  mile  to  a  mile  and  a  half,  and  tlierefore 
sold  his  bath-chair  and  carrying  chair.  At  the  end  of  the  treatment,  he 
slept  and  ate  well,  liad  no  dyspnoea  or  orlhopnoea,  and  could  walk  two 
or  three  miles  with  comfort.  His  heart  sounds  were  much  stronger,  his 
cardiac  dullness  was  normal,  extending  from  one  inch  and  a  half  inside 
the  left  nipple  to  the  left  border  of  the  sternum  ;  the  apex  beat  was  one 
inch  inside  the  left  nipple  line,  and  the  liver  dullness  had  decreased  by  two 
inches.  The  pulse  was  of  better  volume  and  perfectly  regular  in  time,  60 
per  minute  (Fig.  10),  and  the  blood  pressure  had  fallen  to  70-125  mm.  Hg. 


Fig.  10. — Polygraphic  tracing  of  Case  IV.  ajter  treatment,  showing  regular  pulse 
of  better  volume  and  slower  time,  60  per  minute. 

A  month  after  treatment,  this  patient  went  to  Australia,  his 
native  country,  and  wrote  home  from  there,  just  a  year  after 
treatment,  to  tell  me  he  was  perfectly  well,  and  able  to  enjoy 
long  walks. 

CONCLUSIONS. 

1.  The  "  Nauheim  "  treatment  can  be  given  in  England, 
with  results  quite  as  satisfactory  as  those  obtained  at 
Nauheim. 

2.  In  many  cases,  when  treatment  by  rest  and  heart 
tonics  has  failed  to  give  relief,  it  has  proved  successful. 

3.  In  cases  of  valvular  defects,  with  weakened  and  dilated 
myocardium,  it  is  quite  as  successful  in  reducing  dilatation  and 
relieving  symptoms  as  in  uncomplicated  cases  of  myocardial 
weakness. 

4.  The  use  of  carbonated  baths  in  the  airly  stages  of  the 
treatment  is,  in  most  cases,  harmful. 
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RECEXT    WORK    ON    DISEASES    OF    THE    HEART. 

By  CHARLES  W.  CHAPMAN,  M.D.,  M.K.C.R.  etc. 

Senior  P/iysiii^jn   to  fdf  Hospital  for  Diseaset  oj  the  Heart,  Soho  Squme,  etf. 

MYOCARDITIS. 

Alexander  Lambert  (New  York  Journal  of  Medicine,  Novem- 
ber, 19 13)  contributes  a  paper  on  Pain  and  other  Clinical  Mani- 
festations of  Myocarditis  in  which,  while  acknowledging  the 
great  value  of  modern  methods  in  the  diagnosis  of  this  affec- 
tion, he  writes  we  must  still  fall  back  on  the  clinical  observa- 
tions of  the  different  forms  of  myocardial  degenerations,  and 
estimate  from  them  the  form  of  m)'ocarditis  present.  The 
differential  diagnosis  is  thus  given  ;  the  slappy  valvular  sound 
with  much  diminished  muscle  note  in  dilatation  ;  the  silent 
one  with  weak  muscular  tone  in  the  fibroid  variety  ;  the 
sound  full  and  of  lower  tone  than  usual  in  fatty  degeneration  ; 
the  sounds  of  the  foetal  type  in  brown  atrophy ;  the  galloping 
rhythm  is  significant  of  muscular  degeneration,  it  is  found  in 
chronic  nephritis,  infectious  diseases,  and  in  diphtheria,  when  it 
is  of  bad  import.  Early  dyspnoea  on  exertion  with  pain  in  the 
side  are  early  signs.  The  author  calls  attention  to  Head's 
observations  that  the  distribution  of  pain  and  hyperesthesia 
bears  a  close  relation  to  the  chambers  of  the  heart  most 
aff'ected  ;  thus  in  the  auricles  it  is  the  lower  axilla  and  the 
shoulder  blades,  while  in  the  ventricles  they  are  referred  to 
the  chest  wall,  inner  aspect  of  the  upper  arm  and  ulnar  surfaces 
of  forearm  and  wrist.  The  severest  pain  is  associated  with 
coronary  and  aortic  lesions.  Pain  in  the  cardiac  region  is 
suggestive  of  cardiac  change,  but  when  unaccompanied  by 
breathlessness  and  negative  stethoscopic  e.xamination  the 
prognosis  is  good. 

THE    HEART    IN    SYPHILIS. 

Ruggles  (New  York  State  Journal  of  Medicine,  November, 
19 13)  remarks,  inter  alia,  on  the  importance  of  recognizing 
syphilis  as  a  factor  in  heart  disease.     He  states  that  nearly  all 
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aortic  aneurysms  and  85  per  cent,  of  all  aortic  valvular  lesions 
are  syphilitic  in  origin,  and  can  be  influenced  favourably  by 
salvarsan  in  most  instances,  while  many  may  be  cured  by  the 
same  treatment.  Angina  pectoris  and  heart  failure,  in  other- 
wise healthy  persons  with  no  history  of  rheumatism,  should 
lead  to  a  suspicion  of  syphilis.  The  present  writer  can  endorse 
these  statements  in  the  main,  but  it  is  too  early  to  speak  of 
cures  by  sah'arsan. 

That  syphilis  is  not  always  the  cause  of  aortic  aneurysms 
is  shown  by  the  following  case.  It  is,  however,  to  be  noted 
that  the  Wassermann  test  does  not  seem  to  have  been 
applied.  Dr.  J.  A.  Glover,  at  the  clinical  section  of  the 
R.S.  Med.  (May,  1914J,  related  a  case  of  rupture  of  an 
abdominal  aneurysm  in  a  lady  aged  34.  There  was  no 
history  of  rheumatic  fever,  severe  strain,  or  syphilis,  and 
the  patient  had  had  good  health.  The  first  symptom  was  a 
sharp  pain  in  the  back  while  ascending  a  slight  hill,  which 
the  patient  attributed  to  lumbago.  Eleven  hours  later,  she 
was  found  blanched,  unconscious,  pulseless,  and  apparently 
dying.  As  a  large  mass  was  found  in  the  right  groin, 
appendicitis  was  suspected,  but  at  the  operation  the  appendix 
was  found  to  be  healthy.  The  patient  died  24  hours  after 
the  operation.  At  the  post-mortem,  a  ruptured  aneurj'sm 
about  the  origin  of  the  renal  artery  was  found.  That  a 
serious  lesion  of  the  abdominal  aorta  was  not  suspected  is  not 
surprising  when,  as  the  speaker  remarked,  aneurysms  of  the 
abdominal  aorta  amount  to  scarcely  5  per  cent,  of  the  total 
of  aneurysms.     Of  these  only  -^  occur  in  females. 

An  editorial  (New  York  Medical  Journal,  November,  19 13) 
refers  to  the  demonstration  in  the  secondary  stage  of  spiro- 
chetes in  the  cardiac  muscle  bj'  Buschke  and  Fisher  in  1906,  and 
to  Harlow  Brooks  {American  Journal  ef  Medical  Science,  Octo- 
ber, 19 1 3),  who  states  that  syphilis  has  a  special  affinity  for  the 
coronary  arteries.  He  believes,  that  the  apparent  rarity  of 
cardiac  involvement  is  due  to  the  relative  infrequency  with 
which  true  gumma  of  the  heart  is  found  post-mortem.  Dr. 
Brooks  found  in  his  series  of  autopsies,  that  death  occurred 
in  66  per  cent,  of  his  syphilitic  cases  as  a  result  of,  or  in 
association  with,  serious  circulatory  disease,  apparently  of 
syphilitic  origin.    The  myocardium  was  found  seriously  diseased 


RECENT  WORK  ON  DISEASES  OF   THli   HEART.    399 

ill  44  out  of  50  cases,  but  cardiac  gumma  only  in  5.  One 
patient  died  before  the  secondary  rash  had  fully  appeared, 
owing  to  a  minute  perforation  of  the  aorta.  An  acute  arteritis 
and  periarteritis  was  found  throughout  the  myocardium  and 
the  vasa  vasorum  of  the  aorta.  In  early  and  late  cases, 
irregularity  of  the  heart's  action  is  the  most  frequent  clinical 
manifestation  ;  the  histor}-,  general  aspect,  and  the  Wasser- 
man  reaction  indicate  the  true  aetiology.  Several  successful 
results  have  followed  the  exhibition  of  salvarsan,  but  alarming 
sympt»)ms  supervened  where  the  pulse  was  slow  and  irregular. 

II.  Brooks  (^»;enV(j)i  Journ.Med.  Sc/., October,  19 13)  believes 
that  lueitic  involvement  of  the  heart  and  aorta  is  much  more 
frequent  and  much  more  serious  in  its  direct  effects  than  has 
been  generally  conceded  by  internists  or  even  by  syphilogra- 
phers.  As  there  are  no  definite  pathognomonic  signs,  recourse 
to  the  Wasserman  test  is  recommended.  Preventive  treatment 
during  the  active  period  of  the  secondary  stage  is  recommended. 

CANE-SUGAR    IN    THE    TREATMENT    OF    CHRONIC    HEART    DISEASE. 

Dr.  Goulston's  contributions  on  this  subject  have  been 
noticed  in  a  previous  review.  The  conclusions  arrived  at  by 
the  author  may  be  summed  up  as  follows ; — The  central 
difliculty  in  all  chronic  cases  of  heart  disease  is  due  to  mal- 
nutrition of  the  musculature  of  the  heart,  that  this  is  largely 
caused  by  a  deficiency  of  glycogen,  which  can  be  supplied 
by  the  ingestion  of  dextrose  in  the  form  of  cane-sugar  only. 
The  author  quotes  the  opinion  of  physiologists  that  "  both  in 
the  sino-auricular  node  and  in  the  auriculo-ventricular  bundle 
and  its  connections  there  is  a  remarkable  amount  of  glycogen." 
The  craving  for  chocolate  and  jam  by  our  soldiers  in  the  pre- 
sent campaign  tends  to  confirm  this.  Since  the  use  of  cane- 
sugar  in  heart  disease  is  avowedly  recommended  as  an  aid 
to  other  measures,  there  is  no  reason  why  the  treatment  should 
not  have  an  extended  trial. 

ANGINA    PECTORIS. 

Graham  Steele  (Med.  Chronicle,  November,  1913)  refers  to  the 
combination  of  pericardial  friction  sounds  with  other  signs  of 
angina  pectoris.  Dealing  first  with  pericarditis,  the  writer 
recognizes  that  friction  sound  may  be  absent  in  the  presence  of 
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conditions  which  usually  occasion  it,  and  that  friction  may  be 
present  without  inflammatory  exudation  on  the  pericardial 
surfaces.  Cases  bearing  on  these  points  are  given.  The  simi- 
larity in  the  areas  of  dulness  in  pericardial  effusion  and  cardiac 
dilatation  is  pointed  out  ;  the  extension  upwards  in  the  latter 
is  due  to  the  distended  infundibulum  of  the  right  auricle, 
that  to  the  right  to  the  right  auricle,  and  to  the  left  to  the  left 
ventricle.  The  writer  considers  that  the  friction  sounds  he  has 
noted  in  cases  of  angina  pectoris  are  not  due  to  pericarditis,  but 
to  "  a  nutritive  disturbance  in  the  pericardial  surfaces,  sufHcient 
to  interfere  with  their  normal  noiseless  gliding  upon  each 
other." 

THE    USE    OF    DIGITALIS    IN    PRACTICE. 

R.  D.  Rudolph  (Canada  Lancet,  March,  19 14),  in  reminding 
us  of  Withering's  directions  for  the  use  of  digitalis,  written  in 
1785,  shows  how  correct  his  conclusions  were  based,  as  they 
must  have  been,  solely  on  clinical  obsen-ation.  Withering 
gives  an  old  Shropshire  woman  credit  for  a  recipe,  in  which  he 
recognized  digitalis  as  the  essential  drug  among  twenty  other 
ingredients.  Withering  wrote:  "Let  the  medicine  (Gr,  1-3 
of  the  powdered  leaf)  be  taken  twice  a  day  and  continued  until 
it  acts  either  on  the  stomach,  kidneys,  pulse  or  bowels  ;  let 
it  be  stopped  on  the  appearance  of  any  of  these  effects,  and 
I  will  maintain  that  the  patient  will  not  suffer  from  its  exhibi- 
tion nor  the  practitioner  be  disappointed  in  any  reasonable 
expectation."  By  such  treatment,  not  only  would  dropsy  be 
relieved,  but  he  found  the  drug  "  had  a  power  over  the  motion 
of  the  heart  to  a  degree  as  yet  unobserved  in  any  other 
medicine."  These  remarks  are  as  true  to-day  as  when  they 
were  written,  though  much  has  been  added  to  our  knowledge 
of  the  action  of  digitalis  through  modern  research  aided 
by  instrumental  methods.  The  writer  agrees  with  recent 
observers  in  his  preference  for  ordinary  digitalis  preparations 
to  the  numerous  special  ones  on  the  market,  none  of  which 
give  the  full  effects  of  the  drug.  He  points  out  as  well  that 
digitalis  has  very  little  effect  on  the  normal  heart,  and  that 
Cushney  has  shown  that  in  dogs  digitalis  does  not  lessen 
conductivity,  as  it  undoubtedly  does  in  human  hearts  in  which 
it  causes  lengthening  of  the  a-c  interval. 

The  value  of  the  drug  is  best  seen  in  cases  of  dropsy  with 
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irregular  hearts  in  a  condition  of  auricular  fibrillation,  but  not 
in  the  simply  rapid  heart  of  toxemia.  While  agreeing  with  the 
modern  teaching  that  digitalis  does  not  materially  increase 
blood-pressure,  he  quotes  Marovis's  experiments  last  year  on 
healthy  students,  in  which  a  single  dose  of  m  20  of  Tr.  Digitalis 
caused  a  rise  of  1 3  m.m.  of  Hg.,  with  an  average  slowing  of 
eight  beats.  The  author  quotes  a  case  of  a  dropsical  man  in 
the  hospital  with  a  blood-pressure  of  120,  in  whom  digitalis 
caused  a  rise  of  100  m.m.,  and  who  left  the  hospital  with 
a  pressure  of  220,  yet  feeling  much  better.  In  this  case 
220 — the  patient's  normal  pressure — was  attained  on  the 
establishment  of  compensation, 

HYPEHTENSION. 

J.  L.  Miller  (Journal,  A.M. A.,  October,  1913),  in  his  paper, 
discusses  the  clinical  aspects  of  hypertension,  especially 
with  regard  to  the  renal  factor,  which  increased  knowledge 
has  shown  to  be  more  important  than  the  arterial.  He 
thinks  it  possible  that  some  changes  in  the  adrenal  secretion 
may  account  for  the  renal  changes.  It  is  possible,  he  thinks, 
that  if  urinary  examinations  were  made  with  greater  fre- 
quency, many  patients  with  apparently  normal  urine  would 
reveal  the  presence  of  albumen  and  casts.  Cerebral  hasmor- 
rhage,  cardiac  incompensation  (including  angina),  and  ursemia 
are  the  most  frequent  causes  of  death.  It  is  often  difficult 
to  make  a  prognosis,  on  account  of  our  ignorance  of  the 
strength  of  the  arterial  wall  and  the  working  power  of  the 
heart  muscle.  ]Men  are  less  liable  to  show  symptoms  of 
hypertension  than  women,  especially  obese  women.  Transi- 
tory cerebral  disturbances  are  ominous,  and  moderate  oedema 
of  the  feet  is  of  graver  significance  than  when  due  to  heart 
disease.  The  care  that  a  patient  can  give  himself  as  regards 
mental  or  physical  over-exertion,  chilling,  habits,  etc.,  is  of 
extreme  importance.  Attention  to  elimination,  dietetics,  and 
general  hygiene  is  of  more  importance  than  drug  treatment. 
When  cardiac  incompensation  develops,  digitalis  should  be  used 
as  in  other  forms  of  incompensation.  There  is  no  good 
evidence  that  iodides  are  of  any  special  value,  except  in 
syphilitic  cases.  With  regard  to  the  last  paragraph,  the  present 
writer  would  refer  the  reader  to  the  section  "  The  heart  in 
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syphilis." 

HIGH    AND    LOW    BLOOD-PRESSLRES. 

W.  J.  Stone  (Journal,  A.M. A.,  October,  19 13)  gives  the 
result  of  his  observations  in  the  stud}'  of  pulse- pressures  in 
170  persons,  to  determine  what  clinical  significance  was 
attached  to  certain  high  and  low  auscultatorj'  readings.  The 
subjects  were  both  normal  and  physiological,  including  cases  of 
acute  infections,  those  with  arterial  hypotension  and  hyper- 
tension, and  various  compensated  and  uncompensated  heart 
lesions.     His  conclusions  are — 

(i)  The  determination  of  systolic  and  diastolic  blood- 
pressures  by  the  auscultatory  method  is  to  be  preferred  to  the 
palpatory  method  for  systolic  and  column  indicator  oscillation 
for  diastolic,  because  of  greater  accuracy. 

(2)  The  readings  are  slightly  higher  by  the  auscultatory 
method  than  by  the  palpatory. 

(3)  The  pulse-pressure  measures  the  energy  of  the  heart 
in  systolic  in  excess  of  the  diastolic  pressure.  For  clinical 
purposes,  it  represents  the  load  of  the  heart.  Under  normal 
conditions,  it  is  approximately  50  per  cent,  of  the  diastolic 
pressure.  The  myocardial  load  may,  therefore,  be  expressed 
by  the  fraction 

pulse-pressure  P.P. 

diastoHc  pressure  D.P. 

(4)  Since  the  diastolic  pressure  measures  the  peripheral 
resistance,  it  is  a  better  index  of  hypertension  than  the  systolic 
pressure,  A  sustained  diastolic  pressure  of  100  to  no  signifies 
hypertension.  The  diastolic  is  less  influenced  by  physiological 
factors  than  the  systolic  pressure  alone. 

(5)  The  comparison  of  systolic  and  diastolic  pulse-pressures 
is  of  clinical  value  in  the  interpretation  of  circulatory  changes, 
and  of  more  importance  than  the  estimation  of  systolic 
pressure  alone. 

(6)  In  arterial  hypertension  and  myocardial  decompensa- 
tion, in  a  broad  sense,  the  blood-pressure  and  heart  load  are 
increased,  as  a  rule,  the  overload  factor  varj-ing  greatly,  from 
50  to  175  per  cent,  in  this  series.  The  greater  the  overload 
factor,   the  greater  was  the  danger  of  exhaustion. 

(7)  In   circulatory  failure,   due  to  shock,   to  many   acute 
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inlection?,  and  liajmorrhage,  the  blood-pres&ure  is  low.  This 
is  the  result,  it  is  believed,  of  factors  which  have  influenced 
arterial  tonus,  peripheral  resistance  with  rapid  pulse  rate, 
increased  respirations,  and  lowered  venous  pressure. 

(  S)  In  acute  alTeclions,  a  sustained  pulse-pressure  warrants 
a  more  favourable  prognosis,  as  a  rule,  than  a  low  pulse- 
pressure,  other  things  being  equal,  although  the  change  from 
normal  to  a  low  pressure  in  circulatory  failure  may  occur  very 
rapidly.  As  a  rule,  the  lower  the  pulse-pressure,  the  greater 
the  danger  of  circulatory  failure. 

(9)  From  this  point  of  view,  low  pulse-pressure  in  circu- 
latory failure  involves  the  consideration  of  complex  peripheral 
changes,  in  addition  to  the  myocardial  factor. 

(10)  The  pulse-pressure  multiplied  by  the  pulse-rate  does 
not  give  a  reliable  index  of  systolic  output  in  circulatory  shock, 
since  the  pulse-rate  clinically  increases  out  of  proportion  to  the 
fall  of  pulse-pressure.  This  shortens  the  time  during  which 
the  left  ventricle  is  filled  during  diastole,  and  lessens  the 
systolic  output,  although  by  the  formula,  pulse-rate  multiplied 
by  pulse-pressure,  the  unit  volume  output  may  appear  to  be 
increased. 

(11)  The  pulse-pressure  estimations  in  this  series  did  not 
show  marked  variations  from  day  to  day  in  neurotic  persons. 

DIASTOLIC    BLOOD-PRESSURE — CLINICAL    tSTIMATION    OF. 

Lancet,  December  5,  1914.  In  this  annotation,  attention  is 
dniwn  to  the  clinical  value  of  the  estimation  of  diastolic  blood- 
pressure,  and  of  the  auditory  method  of  McWiiliam  and  Melvin. 
The  only  instrument  necessary  is  a  Riva-Rocci  sphygmomano- 
meter or  a  modification  of  it.  The  armlet  must  be  applied 
sufficienlly  high  in  the  upper  arm,  to  allow  of  the  chest  piece  or 
a  binaural  stethoscope  to  be  placed  on  the  brachial  artery. 
When  the  systolic  blood-pressure  has  been  obtained,  the  stetho- 
scope is  applied.  Xo  sound  will  be  heard  until  the  pressure  is 
gently  relaxed,  when  pulsations  will  be  heard.  These  are  (i) 
sharp,  clear  sound  ;  (2)  muflled  or  murmurish  ;  (3)  loud  and 
clear;  (4)  dull  ;  (5)  abolition  of  sound.  The  diastolic  pressure 
is  to  be  noted  on  the  scale  when  3  gives  way  to  4.  The  test 
is  of  no  value  in  aortic  disease,  for  here,  even  in  the  absence 
of  any  constriction,  a  murmur  may  be  heard     The  present 
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writer  can  testify  to  the  value  of  this  method  and  to  the  superi- 
ority  of  the  Riva-Rocci   instrument  over   the   ossilomeler   of 
Pachon  in  this  particular  investigation.    For  further  details 
see  Heart  (1914,  5,  153)  and  Quarterly  Journal  of  Med.  (1914, 
5,  419)- 

AURICULAR    FLUTTER. 

Hay,  J.  (.Lancet,  1913,  p.  986),  relates  two  cases,  one  aged 
40,  seen  in  1906,  when  the  auricles  were  270,  ventricles  90  (3-1 
block) ;  two  years  later,  auricles  240,  ventricles  60  (4-1  heart 
block),  patient  not  so  well.  Three  weeks'  treatment  with 
squills  brought  on  fibrillation.  After  six  years,  the  heart-rhythm 
was  quite  normal,  and  the  patient  fairly  well. 

The  second  case,  that  of  a  man,  62  years  of  age,  whose  heart 
had  been  rapid  and  irregular  for  10  years ;  polygraphia 
examination  showed  auricular  flutter.  Auricles,  300  ;  ventricles, 
50-60,  and  coupled.  During  observation,  Cheyne-Stokes 
breathing  and  pulsus  alterans  were  noted.  Digitalin  caused 
a-v  heart  block,  but  not  fibrillation.  Small  doses  of  digitalin 
kept  the  ventricle  steady  and  at  a  moderate  rate. 

CONDUCTION    DEFECTS    IN    THE    HEART. 

Matthewson,  G.  D.  {Edin.  Med.  Journ.,  1913,  n,  2^^), 
states  that  defects  in  conduction  may  exist  in  the  a-v  bundle, 
or  in  one  or  the  other  of  the  right  and  left  branches  within  the 
ventricular  musculature.  The  string  galvanometer  will  show 
the  form  of  ventricular  contraction,  and  whether  both  ventricles 
contract  together  as  in  the  normal,  or  whether  one  precedes 
the  other,  as  occurs  in  defective  branch  conduction.  The 
writer  gives  illustrative  cases. 

THE    HEART    IN    EARLY    LIFE. 

G.  A.  Sutherland,  in  this  book,  focusses  the  recent  work  in 
cardiology  in  its  special  application  to  heart-affections  in  the 
young.  The  importance  of  a  full  recognition  of  functional 
diseases  of  the  heart,  especially  that  of  irregularity,  is  well 
brought  out.  Among  the  many  practical  points  in  the  book,  a 
few  may  be  given.  On  compound  irregularities  (page  39)  : 
"While  in  cases  of  organic  heart  disease  a  mixed  form  of 
irregularity  is  not  uncommon,  in  the  functional  disturbances 


RECENT  WORK   ON  DISEASES  OF   THE  HEART.    605 

one  definite  type  is  usually  present  .  .  If  the  observer  will 
make  the  patient  hold  his  breath  that  form  (respiratory)  of 
irregularity  will  disappear"  ;  and  in  page  117  we  note  :  "The 
functional  signs  are  liable  to  great  variation  from  day  to  day, 
with  change  of  posture,  and  with  the  general  health.  The 
organic  signs  are  more  persistent  under  the  above  conditions." 
Page  9 1 ,  on  Paroxysmal  Tachycardia  we  read  :  "  The  presence 
of  pulsus  alterans  is  of  value  in  diagnosis,  because  when 
associated  with  tachycardia  it  may  be  taken  as  indicative  of 
a  disordered  rhythm  of  the  heart."  Page  109  :  "  The  character- 
istic presystolic  murmur  is  net  developed  as  a  rule  until  later 
childliood  or  youth."  And  on  page  151  :  "  A  typical  presystolic 
murmur  never  develops  during  an  attack  of  rheumatic  fever." 
Page  124  :  "Auricular  fibrillation  is  a  special  form  of  increased 
excitability  of  the  auricular  walls  which  leads  to  marked  irregu- 
larity of  the  pulse.  The  importance  of  the  subject  is  fully 
recognized  in  adult  life,  but  in  early  life  examples  of  the 
condition  are  but  rarely  met  with." 

OBLITERATION'S    OK    THE    SUPERIOR    VENA   CAVA. 

Hebrard  (Gazette  des  Hopitaux,  August  2,  19 13)  remarks  on 
the  improvement  o!"  the  prognosis  in  these  cases,  since  chronic 
inQamraatory  conditions  of  the  mediastinum  have  been  shown 
to  bear  an  important  part  in  bringing  about  obstruction.  The 
■ftTiter  enumerates  as  causes — malignant  masses  in  the  vein, 
thrombosis  as  a  result  of  such  masses,  pressure  from  tuber- 
culous glands,  aortic  aneurysm,  malignant  disease,  and  a  chronic 
mediastinilis.  The  latter  may  be  due  to  syphilis,  tuberculosis, 
mediastinal  pleuris)',  mediastino-pericarditic  inflammation,  and 
repeated  infections  of  the  respiratory  tract.  The  writer 
emphasizes  the  importance  of  recognizing  the  frequency  of 
syphilis  as  a  factor.  The  present  writer  reported  a  striking 
case  of  obstruction  of  the  superior  vena  cava  by  gummatous 
raediastinitis  in  Clinical  Society's  Trans.,  Vol.  33.  Renault  is 
quoted  as  stating  that  the  superior  vena  cava  is  one  of  the  sites 
of  election  in  tertiary  syphilis.  Secondary  enlarged  glands  as 
well  may  compress  the  vessel.  The  results  of  compression  on 
the  superior  vena  cava  are  :  cedema  of  the  upper  part  of  the 
body,  face,  arms,  chest,  and  upper  part  of  abdomen  to  umbilicus  ; 
cyanosis  of  face ;  and   dilated  veins   over  upper  part  of  the 
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body, 

ARTERIO-SCLEROSIS    AND    CERTAIN    OCULAR    CONDITIONS. 

Elsworth  Smith,  of  St.  Louis  {Interstate  Med.  Journ.,  May, 
1914),  in  an  interesting  paper  on  this  subject,  shows  that  much 
can  be  clone  in  the  treatment  of  ocular  affections,  connected 
with  arterio-sclerosis,  by  recognizing  the  dependence  of  the 
former  upon  the  latter,  and  the  adoption  of  treatment  based 
on  such  knowledge.  After  discussing  the  general  causes  of 
arterial  degeneration,  special  reference  is  made  to  haemorrhagic 
glaucoma  and  albuminuric  retinitis.  The  writer  proceeds  : 
"  We  know  ....  for  treatment  reliance  is  placed  on  hyd. 
perchlor.  and  pot.  iodid.,  complete  rest  in  bed  in  serious  cases 
and  a  life  devoid  of  strain  and  worry  with  the  avoidance  of 
alcohol  and  tobacco,  extreme  moderation  in  diet,  especially  as 
regards  meat,  purgation  when  necessary,  and  the  use  of  vaso- 
dilators in  emergencies." 

EXTENSIVE    THROMBOSIS    IN    HEART   DISEASE. 

F.  Glaser  (Af  erf.  A'/Zk,  October  1 9,  1913)  records  a  case  of 
thrombosis  following  heart  disease  in  which  the  lower  arms, 
head  and  neck  were  involved.  The  patient,  a  servant  girl 
aged  24,  had  rheumatism  seven  years  previously.  The  cardiac 
dulness  was  considerably  increased,  and  the  apex-beat  was 
in  the  anterior  axillary  line.  There  was  aortic  incompetence 
and  both  pre-systolic  and  systolic  mitral  murmurs.  The 
patient  was  very  anaemic.  After  three  months  there  was 
a  painful  swelling  under  the  right  sterno  mastoid  muscle. 
There  were  signs  of  pulmonary  infarct.  Xine  days  later  the 
right  side  of  the  face  was  swollen  and  the  parotids  hard  and 
tender.  The  right  arm  increased  in  circumference.  After 
further  pulmonary  infarcts  the  patient  died.  Post-mortem 
showed  incompetence  of  the  aortic  «ind  tricuspid  valves,  ste- 
nosis and  incompetence  of  the  mitral,  endocarditis,  hydroperi- 
cardium,  hydrothorax,  ascites,  jaundice,  and  thrombosis  of 
the  superior  vena  cava,  and  of  subclavian,  and  both  jugular 
veins.  Such  extensive  thrombosis  the  author  states  to  be 
very  rare.  He  considers  chlorosis  a  probable  factor  from 
faulty  nutrition  of  the  blood  vessels. 

THE    HEART    AND    UTERINE    FIBKOIDS. 

McGlin  (Trans.  Amn.  Gynecol.  Socy.,    Vol.   3S,   1913),   out 
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of  5,700  autopsies,  244  subjects  had  fibroid  tumours  of  the 
uterus.  The  author  stales  that  uterine  myomata  in  middle 
and  advanced  hfe  are  practically  associated  with  sclerotic 
heart  lesion?,  part  of  a  general  process  bearing  no  relation  to 
the  fibroid.  Large  tumours,  b_v  increasing  the  work  of  the 
heart  and  fibroids,  causing  pressure  on  the  pelvic  circulation, 
may  produce  hypertrophy  and  secondary  dilatation  of  the  heart. 
Anaemias  from  hemorrhages,  infections  and  certain  degenera- 
tions affect  the  heart  secondarily,  but  these  changes  in  the 
majority  of  instances  are  caused  by  conditions  entirely  foreign 
to  the  tumour. 

Two  instructive  cases  were  shown  at  the  children's  section, 
Roy.  Soc.  Med.,  on  December  11,  1914. 

(i)  F.  J,  Poynton  showed  a  boy  aged  5  years  with  (?)  aortic 
disease,  whose  history  was  negative  e.xcept  for  that  of  tonsillitis. 
There  was  no  history  of  rheumatism  in  the  child  or  parents,  nor 
of  fever.  The  tonsils  were  very  large  and  almost  meeting. 
The  heart  showed  no  apparent  enlargement  and  the  impulse 
was  not  forcible.  .A.pex  :  First  sound  short  and  a  systolic 
murmur.  Aortic  cartilage  :  rasping  systolic  murmur  conducted 
upwards  and  outwards.  The  chief  interest  in  the  case  lay  in 
the  history  of  tonsillitis  only.  The  present  writer  has  seen 
several  cases  with  a  similar  history.  (The  Review,  The 
Practitioner,  May,  1914,  p.  113.) 

(2)  E.  B.  Gunson  showed  a  specimen  from  a  girl  aged  15 
admitted  to  hospital  suffering  from  scarlet  fever  on  the 
thirtieth  day  of  the  disease.  She  had  never  had  rheumatic 
fever,  but  had  had  "growing  pains":  pericarditis  developed 
on  the  fortieth  day.  Death  followed  four  days  later.  Post- 
mortem showed  severe  and  extensive  pericarditis. 

REVERSED  ACTION  OF   THE  HEART. 

Horatio  Williams  and  H.  James  ("  Heart,"  Vol.  5,  p.  109; 
report  a  case  in  which  the  ventricles  contracted  before  the 
auricles.  The  patient,  a  man  5 1  }'ears  of  age,  with  a  Stokes- 
Adams  syndrome.  Examination  showed  that  the  ventricles 
were  beating  40  to  the  minute.  The  initiation  of  the  heart 
beat  by  the  ventricles  was  probably  due  to  depression  of  the 
sinal  rhythmicity  below  that  of  the  ventricles'  intrinsic  rhythm. 
The  auricle,  therefore,  following  its  customary  function, 
responds  to  that  focus  of  stimulation  which  is  of  the  highest 
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rhythmicity,  and  which  in  this  case  was  not  the  sinus,  but  the 
stimulus  conducted  up  the  bundle  of  His.  The  conclusion  was 
rendered  possible  by  means  of  electro-cardiographic  tracings. 

HEART    DISEASE    AND    LIFE    ASSURAh'CE. 

Kingston  Fox,  in  an  article  on  "  Progress  of  Life  Assur- 
ance "  {Lancet,  January  17,  1914),  remarks,  with  regard  to  heart 
disease,  that  our  first  attention  is  given  to  the  integrity  of 
the  heart  in  its  muscular  and  nervous  mechanism.  Is  it 
functionally  efficient,  or  is  there  degeneration  or  myocarditis  ? 
The  writer  avers  that  doubtless  not  a  few  lives,  having  a  fair 
prospect  of  longevity,  used  to  be  rejected  for  assurance  on 
account  of  valvular  defects  which  were  well  compensated,  and 
that  we  are  now  able  to  recommend  many  such  cases  at  an 
extra  rating.  The  present  writer  would  observe  that  these 
remarks  apply  with  increased  force  to  cases  for  which  the 
period  of  assurance  is  limited  to  a  certain  number  of  years. 

Under  the  section  "  Blood  Pressure,"  in  the  same  paper,  it 
is  stated  that  the  data  are  not  large,  and  the  time  too  short 
to  provide  a  base  for  conclusions.  In  estimating  the  value  of 
blood-pressure  observations,  account  should  be  taken  of  the 
effects  of  mental  and  emotional  strain,  of  active  exercise,  of 
posture,  and  of  meals  in  producing  a  passing  alteration  of 
tension.  The  immediate  and  remote  effects  of  tobacco  and 
alcohol  should  be  borne  in  mind.  When  these  have  been 
excluded,  we  have  to  consider  transient  spasm  of  the  arterial 
wall  or  one  of  more  progressive  or  permanent  change  a  product 
of  alimentary  toxeemia  or  of  kidney  failure. 

SUTURE   OF    WOUNDS    IN    THE    AURICLE. 

Chifolian  and  Marchak  {Progris  Med.,  February  7,  19 14) 
report  a  second  case  in  France  in  which  a  wounded  auricle  had 
been  sutured.  24  cases  have  been  recorded.  The  present  one 
was  caused  by  a  6  m.m.  calibre  revolver  bullet  which  entered 
the  chest  at  the  third  intercostal  space  just  beneath  the  third 
cartilage.  The  author  describes  the  technique  of  the  operation 
performed  an  hour  after  the  injury  was  received.  The  patient 
recovered  in  ten  weeks,  and  he  reported  himself  well  eight 
months  after. 

BRADYCARDIA    IN    INTESTINAL    ArFECTIONS. 

Maurice  Loeper  {Prcsse  medicale  Beige,  November  9,  19 13) 
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has  seen  bradycardia  in  many  cases  of  gastric  neuroses  and 
ulcers,  especially  of  the  lesser  curvature.  Bradycardias  are 
commoner  in  simple  mechanical  disturbances,  or  to  discrete 
irritations  of  the  intestine,  enteritis,  or  lithiasis.  He  relates  a 
case  cured  by  severe  regimen,  of  intestinal  disinfection,  hydro- 
therapy, valerian  and  belladonna.  Sometimes,  too,  robust 
purgation  is  the  determining  factor  in  bradycardia.  A  case  of 
Dr.  Singer's  is  quoted  in  which  the  patient  after  three  days' 
constipation  took  a  strong  purge,  and  felt  pain  in  the  head  and 
syncope  of  forty  minutes'  duration  with  arrest  of  pulse  and 
heart  which  beat  only  four  to  the  minute.  The  patient 
recovered.  The  author  describes  two  varieties  of  bradycardia  : 
(i)  The  muscular,  due  to  lesion  of  the  bundle  of  His,  and  (2) 
The  nervous,  due  to  lesion  or  irritation  of  the  vagus  nerve. 
To  the  latter  belongs  the  intestine.  Rapid  improvement 
sometimes  follows  two  drop  doses  of  Tr.  belladonna.  The 
vagus  is  involved  in  abdominal  affections,  sometimes  by  com- 
pression, inflammation,  to.xic  impregnation,  toxi-infection,  or 
invasion  of  lymph  nodes.  The  author  thinks  it  possible  that 
bulbar  lesions,  compressions  of  the  vagus  in  the  neck  or 
mediastinum,  or  primary  neuritis  of  the  vagus  may  provoke 
simultaneously  both  bradycardia  and  intestinal  reaction.  He 
insists  on  the  need  for  careful  abdominal  examination  in  all 
obscure  cases  of  nervous  bradycardia,  also  of  the  cardio- 
vascular svstem. 
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THE  RELATIONSHIP  OF  PULMONARY 

TUBERCULOSIS  IN   CHILDHOOD   (HILUM 

PHTHISIS)  TO  THE   PHTHISIS   OF  ADULT  LIFE, 

WITH   A  COMPARISON   OF  THEIR 

SYMPTOMS  AND  SIGNS. 

By  ].  y.  CULLEN,  M.D. 

Chief  Medical  Officer,  Borough  of  Poplar  Tuberculosis  Dispensary ;  late  House 

Physician,  Londmt  Hospital;  and  House  Surgenn,  N.E.  London 

Children's  Hospital,  etc. 

The  possible  channels  of  infection  in  the  Phthisis  of  Adult 
life  are  fairly  well  known,  and  may  be  classed  in  order  of  their 
importance  as  aerogenic,  dietetic,  and  of  more  academic 
interest,  inoculation  and  hereditary. 

In  Hiliim  Disease,  in  which  X-ray  examination  shows  the 
most  obvious  changes  to  exist  at  the  roots  of  the  lungs,  viz., 
enlarged  glands,  matted  or  discrete,  and  coarse  radiating  striaj, 
with  only  in  the  later  stages  involvement  of  the  lung  tissue 
proper,  the  chief  portals  of  entry  are,  as  in  the  adult  form,  aero- 
genic and  dietetic.  Some  confusion  has,  however,  arisen  as  to 
the  chronological  order  of  events  in  the  lungs  and  glands  respec- 
tively, for  which,  perhaps,  the  use  ot  the  Rontgen  rays  is  to 
some  extent  responsible,  and  a  further  consideration  of  these 
two  methods  of  infection  is  necessary. 

(i)  The  aerogenic  group,  due  to  inhalation  of  tubercle  bacilli. 
As  these  germs  are  not  endowed  with  mobility,  it  is  necessary 
that  they  shaU  be  taken  up  by  leucocytes,  and  so  carried  into 
the  lung  tissue  proper.  Such  leucocytes  exist  free  in  the 
alveoli,  and  Hamilton  has  shown  that  only  in  the  alveoli  can 
such  infection  take  place,  as  the  isolating  properties  of  the 
basement  membrane  prevent  infection  in  any  other  part  of  the 
air  passages.  Bacilli  carrying  leucocytes  may  come  to  rest  and 
disintegrate  in  any  part  of  their  wanderings,  either  at  the 
start  giving  rise  to  the  terminal  bronchiolitis  which  Rindfleisch 
has  shown  to  be  the  commonest  initial  lesion  in  adult  tuber- 
culosis, in  the  course  of  the  lymphatics,  involving  the  vessel 
walls  in  a  lymphangitis  which  shows  itself  under  the  X-rays  as 


PULMONARY   TUBERCULOSIS.  6ii 

an  arborescent  network  of  fine  or  coarse  stricC,  or  finally  in  the 
meshwurk  of  the  lymphatic  glands  at  the  hiluni  of  the  lungs, 
giving  rise  to  the  opacities  so  common  in  this  region. 

(2)  Infection  by  the  Alimentary  Canal. — While  the  relative 
importance  of  this  method,  as  compared  with  (i),  is  still  sub 
judice,  certain  facts  admitting  of  very  little  controversy  must 
be  kept  in  mind.  The  lymphatics  of  the  intestines  end  in 
the  mesenteiic  glands  ;  these  again  are  in  direct  communi- 
cation with  the  receptaculum  chyli,  and  via  the  thoracic  duct 
with  the  left  subclavian  vein.  There  is  nothing  to  prevent 
tubercle  bacilli  travelling  along  these  paths,  and  then,  lid 
the  small  radicles  of  the  pulmonary  artery,  which,  as  Zucker- 
kandl  has  shown,  supply  the  terminal  bronchioles,  infecting 
the  lung  tissue  proper,  and  secondarily  the  lymphatics  draining 
the  infected  area.  Such  lymphatic  involvement  is,  however, 
always  secondar}',  and  the  theory  of  Weleminsky  (Weleminsky 
zur  Pathogenese  der  Lnngentuberculosc),  that  the  bronchial 
glands  can  be  involved  directly  by  infected  lymph,  received 
from  the  mesenteric  glands,  has  been  shown  to  rest  on  no 
anatomical  basis.  The  bronchial  glands  are  connected  with 
the  lungs,  and  are  not  the  terminal  reservoirs  that  Weleminsky 
asserts,  and  his  views  may  be  definitely  ruled  out  of  court. 

The  conclusions,  therefore,  arrived  at  are  that,  in  both 
adult  and  infantile  tubercle  the  path  of  infection  is  identical, 
in  both  it  is  at  first  pulmonar)',  and  the  point  of  entry  is  the 
vicinity  of  the  terminal  bronchiole.  In  the  adult,  possibly 
owing  to  blocking  of  the  lymph  paths  by  a  previous 
lymphangitis— tuberculous  or  due  to  mechanical  irritation, 
e.g.,  dust — the  bacilli  at  first  remain  localized  to  the  neighbour- 
hood of  the  point  of  entry,  and  a  bronchiolitis  and  broncho- 
pneumonia are  produced,  which  undergo  the  usual  changes 
of  caseation,  fibrosis,  calcification,  or  softening.  In  childhood, 
the  above  agencies  are  not  called  into  play  to  such  an 
extent,  so  that  the  infection  does  not  remain  local,  lymphatic 
involvement  takes  place,  the  glands  and  the  lymphatics 
themselves  in  part  or  whole  of  their  course  are  definitely 
infected.  It  is  not  necessary,  in  anj'  case,  to  pre-suppose,  as 
has  been  done,  a  retrograde  flow  of  lymph,  which  is  contrary 
to  all  anatomical  teaching.  The  path  of  infection  is  always 
centripetal,   and    the    symptoms   and    signs    will   depend   on 
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where  arrest  of  the  bacilli  occurs. 

In  the  Adult  type,  this  takes  place  at  the  beginning  of  its 
journey,  leading  to  direct  implication  of  a  mucous  surface. 
Local  Symptoms,  e.g.,  cough,  expectoration,  haemoptysis,  are 
then  those  for  which  the  patient  usually  seeks  ad\'ice. 
General  Symptoms  make  their  appearance  later  on.  Physical 
Signs,  owing  to  the  situation  of  the  lesion,  are  sufficiently 
well  marked  to  enable  an  early  diagnosis  to  be  made  by 
the  usual  methods  of  inspection,  palpitation,  percussion  and 
auscultation. 

In  Childhood,  Local  Symptoms  are  indefinite.  There  may 
be  reflex  cough  and  perhaps  vomiting,  attributed  in  some 
cases  to  irritation  of  the  vagus.  General  Syrnptoms  are  more 
marked.  The  patient  is  languid,  anaemic,  perhaps  suffers  from 
night  sweats  or  slight  evening  pyrexia,  and  growth  and 
nutrition  are  interfered  with.  Physical  Signs,  owing  to  the 
depth  of  the  lesions  from  the  surface,  are  by  no  means 
obvious ;  enlargement  of  the  oval  interspinous  area  of 
dulness,  with  prominent  venules  over  the  region  of  the  first 
to  the  fifth  dorsal  spines,  crepitations  in  the  nipple  region, 
and  harsh  or  cog-wheel  sounds  at  the  apices  are  the  signs 
which  suggest  further  examination,  which  is  usually  by  means 
of  the  Rontgen  rays,  when  the  morbid  appearance  above 
mentioned  may  be  disclosed.  Pressure  signs  and  symptoms 
occupy  many  pages  in  text-books  ;  in  practice,  they  may 
safely  be  disregarded. 

Adult  and  Infantile  Phthisis  are  therefore  one  and  the  same 
disease,  the  difference  in  their  symptoms  and  signs  are 
explicable  on  anatomical  peculiarities.  The  affection  in 
childhood  may  remain  limited  to  the  lymphatic  paths,  and 
in  this  case  the  prognosis  is  good,  provided  the  disease  is 
recognized  early — in  many  cases,  this  can  only  be  done  by 
means  of  radiography — and  treated  by  cod-liver  oil  and 
fresh  air.  Wrongly  diagnosed,  or  diagnosed  too  late,  the 
parenchyma  of  the  lung  is  affected,  and  the  case,  perhaps 
comparatively  late  in  life,  passes  into  the  adult  variety,  with 
far  gloomier  prospects  of  recovery. 
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THE    GENERAL  PRACriTIONER  AND  THE  NEW 
BRITISH    PHARMACOPCEIA. 

By  D.  M.  MACDONALD.  M.D.,  F.K.C.P. 
Mtdical  Officer  to  Maiuhtster  Convalescent  Home,  Arnside,  Westmoiland. 

The  year  191 5  is  responsjble  for  the  introduction  of  another 
British  Pharmacopceia,  a  fact  Avhich  cannot  be  ignored  by 
the  general  practitioner.  Whether  the  book  is,  or  is  not,  an 
improvement  on  the  1S9S  and  1885  editions,  is  a  question 
which  might  be  answered  differently  by  medical  men  and  phar- 
macists. It  would  be  useful  and  interesting  to  know  on  how 
many  study-shelves  the  book  might  be  found,  and,  indeed, 
equally  so  to  ascertain  the  number  of  medical  men  who  never 
see,  or  who  never  have  seen  this  book. 

A  genuine  regard  for  the  British  Pharmacopoeia,  on  the  part 
of  the  general  practitioner,  would  most  likely  be  regarded  in 
these  days  as  pathological.  The  link  between  the  two  is  almost 
entirely  one  of  dosage  and  the  strengths  of  external  applications  ; 
it  is  in  order  to  emphasize  certain  changes  in  these,  that  this 
note  has  been  written.  It  would  be  a  palpable  error  to  blame 
the  average  practitioner  for  his  ignorance  of  standard  prepara- 
tions. Chiefly  due  to  the  hypertrophy  of  anatomy,  the  study 
of  pharmacology  is  practically  crowded  out  of  his  medical 
curriculum.  As  a  result,  the  fifth-year  student  is  lamentably 
ignorant  of  the  subject,  and,  in  consequence,  of  practical  pre- 
scribing as  well,  so  that  his  equipment  comes  to  consist,  in  the 
main,  of  a  superficial  digest  of  his  hospital  pharmacopceia,  and  a 
list  of  compressed  ready-mades  with  their  actions  and  doses 
associated.  His  future  in  the  realms  of  therapeutics  may  with 
safety  be  predicted. 

Under  the  recent  Insurance  Act,  this  divorce  trom  the  book 
of  official  formulae  is  likely  to  sustain  a  severe  check.  As  is 
well  known,  there  exists  in  many  districts  what  is  called  an 
excess  of  prescribing.  Close  analysis  of  this  reveals,  too,  on 
the  part  of  certain  prescribers,  extensive  ordering  of  proprietary 
articles  which,  owing  to   the  necessity  of  widely  advertising 
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them,  really  possess  a  fictitious  value.  In  this  connection,  it 
may  be  well  to  state,  that  one  result  of  the  scrutiny  of  pre- 
scriptions will  be  to  reveal  the  hitherto  concealed  weakness  of 
prescribing  on  the  part  of  a  large  body  of  men.  Empirical 
prescribing  will,  on  a  large  scale,  assuredly  receive  a  quietus. 

It  must  be  remembered  that,  on  the  Insurance  Committees, 
chemists  are  well  represented  as  well  as  financially  intei"ested, 
and  these  men  are  not  slow — why  should  they  be  ? — to  expose 
the  product  of  the  prescriber's  skill  (on  paper),  and  discuss 
it  accordingly.  That  being  so,  the  point  scarcely  requires  to 
be  laboured  that  an  improvement  6n  the  present  empirical 
basis  of  prescribing  is  inevitable,  and  it  behoves  the  doctor 
to  wake  up  and  look  to  his  laurels.  In  many  cases,  it  will 
easily  be  proved  that  his  prescribing  excess  is  in  inverse  ratio 
to  his  knowledge  of  the  drugs  employed.  Such  practitioners 
really  deserve  to  be  penalized  by  their  panel  committee,  and  an 
injunction  (with  some  well-deserved  and  standard  exceptions) 
might  with  advantage  be  issued  enforcing  the  use  of  the 
British  Pharmacopoeia  and  no  other ;  or  in  other  terms,  that 
the  component  parts  of  his  prescription  shall  be  found  between 
the  covers  of  that  book.  This  would  constitute  a  rational 
and  salutary  measure  ;  it  would  standardize  prescribing,  and 
ultimately  deal  with  the  inefficient  training  for  this  essential 
part  of  a  medical  man's  equipment,  which  has  already  been 
referred  to. 

The  more  important  changes  in  dosage  of  internal 
remedies  and  the  altered  strengths  of  external  applications  may 
be  summarized  as  follows : — 


INTERNAL    REMEDIES. 


— 

Dose. 

Previous  Strength. 

Acetum  Scill;e 

5- -5  "I- 

Double. 

Acid.  Nitric.  Dil.      - 
Acid.  Phosphoric.  Dil. 
Acid.  Sulphuricum  Dil. 

5-20  in. 

Do. 
Do. 

1  Decreased,  but  dose 
f     the  same. 

Ferri  Phosph.  Saccharatus  - 

lo  30  grs. 

New  preparation. 

Inject.  Cocain.  Hypoderm.  - 

5-10  Til. 

Half. 

Inject.  .Morphin.-o  Hypoderm. 

Do. 

Do. 

THE   G.P.  AND    THE  NEW  B.P. 
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Dose. 

Previous  Strength. 

Inject.  Str)chninap  Hypoderm. 

5-10  m 

Kew  preparation. 

Liq.  Hydrarg.  Perchlor. 

5«-3i 

Weaker ;  same  dose. 

Liq.  Potassae 

10-30  HI. 

Do. 

Pil.  Phosphori 

1-4  grs. 

Half. 

Spt.  iCtheris  N'itrosi 

15-60  V\. 

Max.  dose  less. 

Spt.  Juniperis 

5-20  ui- 

Double. 

Syrupus  Chloralis     - 

5SS-5'' 

Slightly  stronger. 

SjTupus  Codeinx  Phosph.   - 

Do. 

Do. 

Svnipus  Ferri  lodldi 

Do. 

One-third  less. 

Tabellae  Trinitrini   - 

1-2  tabs. 

Do. 

Tinctura  Aconiti 

2-5  m- 

Double. 

Tinctura  Belladonnnc 

5-15  "l 

One-third  less. 

Tinctura  Camphora;  Co 

5s-5i 

Opium  10  per  cent, 
more. 

Tinctura  Colchici     - 

5-15  ^.■ 

Half. 

Tinctura  Digitalis    - 

Do. 

Reduced  20  per  rent. 

Tinctura  Nucis  Vomica; 

Do. 

Reduced  to  lialf. 

Tinctura  Opii 

5-15  m.  (rept.) 
20-30  la  (sing.) 

Increased  25  per  cent. 

Tinctura  Opii  Ammoniata  - 

5ss-5i 

One-ninth  weaker. 

Tinctura  Picrorhizae 

Do. 

New  preparation. 

Tinctura  Strophanthi 

2-5  Tl- 

Four  times  more. 

Trochiscus  Acidi  Carbolici  - 

igr. 

Half. 

Vinum  Antimoniale 

10-30  1I\. 
3ii-5iv.  (emetic). 

Slightly  weaker. 

Vinum  Aurantii 

— 

Alcohol  increased. 

EXTERNAL    APPLICATIONS. 


Emplastrum  Belladonnie 
Linimenlum  Hydrargyri 
Liq.  Ferri  Perchloridi  Fortis 
Ung.  Acidi  Carbolici 
Un?.  Hydrargyri 
Ung.  Hydrargyri  Animon.  - 
Ung.  Hydrargyri  Composit. 
Ung.  Hydrargyri  Subchlor. 

New    names    have    been   coined    for   certain   drugs,   such 

S  S 


Half. 

Three- fifths  less  of  Hg. 

Less  iron. 

25  per  cent,  weaker. 

Reduced  to  60  per  cent. 

Half. 

Three-fifths  strength. 

Double. 
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as  Barbitone  for  Veronal,  and  Hexamine  for  Urotropine. 

The  chief  additions  are  adrenalin,  and  its  solution,  a  hypo- 
dermic injection  of  strychnine  already  mentioned,  theobromine 
and  sodium  salicylate,  known  as  diuretin,  saccharated  phos- 
phate of  iron,  lactate  of  lime,  and  bromide  of  strontium. 

The  scruple  is  practically  omitted,  while  the  use  of  ^i, 
which  may  be  60  grains,  or  a  fluid  drachm,  is  discouraged, 
and  grains  used  where  solids  are  indicated.  Only  average 
doses  are  given,  so  when  potent  remedies  are  prescribed,  it 
is  still  advisable  to  mark  the  quantity  with  a  cross,  or  initial 
it,  for  the  guidance  of  the  pharmacist,  and  to  show  that  the 
large  dose  is  intentional. 


J 
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Practical    Notes. 

TREATNIENT     OF    TETANUS     BY     BACCEUUI'S     IVIETHOD. 

Paul  Sainton  recently  reported  to  the  Paris  Academy  some  results, 
obtained  in  the  treatment  of  tetanus  by  this  method,  in  the  temporary 
hospital  at  Cherbourg.  The  patients  were  all  wounded  soldiers,  and  were 
excepti  'nally  severe  cases.  With  the  treatment  was  associated  the 
administration  of  large  doses  of  chloral  hydrate. 

The  method  eventually  adopted  was  to  give  each  day  two  injections 
of  from  40  to  50  c.c.  of  a  2  per  cent,  solution  of  carbolic  acid,  so  that 
the  daily  dose  varied  between  i  "60  and  2  grammes.  The  injection 
was  given  subcutaneously,  and,  when  possible,  above  the  site  of  the 
wound  and  in  its  neighbourhood.  If  this  could  not  be  done,  the  injection 
was  made  into  the  front  of  the  thighs  or  on  a  level  with  the  abdomen. 
In  two  patients  the  injections  were  continued  for  a  month,  the  total 
amount  of  phenol  given  being  48  grammes  in  one  case,  and  88  grammes 
in  the  other.  Locally,  the  injections  caused  no  pain,  but  two  patients 
had  erythema,  and  a  brawny  infiltration  of  the  tissues.  .Xt  no  time  did 
any  symptom  of  carbolic  intoxication  show  itself,  and  the  urine  was  free 
from  the  characteristic  black  tint. 

The  patients  were  kept  isolated  and  very  quiet,  in  half  darkness. 
Morning  and  evening  each  received  an  enema  containing  from  5'ss  to  ^ii 
of  chloral  with  one  or  two  yolks  of  egg  and  y  litre  of  milk.  Nothing 
by  the  mouth  was  given  to  those  in  whom  spasms  were  set  up  by 
attempts  at  swallowing. 

Out  of  22  cases  treated,  six  were  cured  of  tetanus;  but  of  these  two  died, 
one  of  gangrenous  inflammation  of  the  leg,  and  the  other  from  broncho- 
pneumonia. 

The  conclusions  drawn  from  the  experiences  are  : — 

1.  The  method  of  Baccelli's  carbolic  acid  injections,  combined  with 
the  administration  of  chloral,  has  an  undoubted  curative  effect  upon  the 
evolution  of  tetanus. 

2.  Carbolic  acid,  introduced  by  subcutaneous  and  intra-muscular 
injections  in  2  per  cent,  strength,  is  retained  in  the  organism,  and  is  only 
eliminated  very  slowly  in  the  urine. 

3.  In  order  that  the  treatment  may  be  of  effect,  it  is  absolutely 
necessary  that  it  must  be  instituted  at  the  earliest  possible  moment,  and 
on  the  appearance  of  the  first  suspicious  symptom,  such  as  a  localized 
contraction  near  the  site  of  inoculation  or  even  a  slight  dysphagia. 

4.  The  treatment  with  chloral  should  always  be  adopted.  It  is  essentially 
symptomatic  treatment,  but  every  patient  with  tetanus  who  sleeps  is  on 
the  road  to  recovery. 

Boquel,  of  Angers,  reports  favourably  as  well  on  this  treatment.  He 
obtained  nine  recoveries  out  of  34  cases.  He  considers  that  prognosis  is 
determined  in  the  first  place  by  the  length  of  incubation.  Ten  cases,  in 
which  the  disease  developed  in  from  four  to  seven  days  after  the  wound, 
all  died  ;  whereas  three  cases,  which  only  developed  after  the  20th  day, 
all  recovered.  The  cases  which  call  for  most  attention  are  those  develop- 
ing from    the  8th  to  the  15th  day.     Of    11  cases  of   this  class,  six    were 
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cured.  In  the  British  hospital  out  of  seven  cases  of  the  same  sort,  four 
recovered.  The  symptomatic  treatment  can  be  as."iociated  with  the  specific 
treatment  by  anti-tetanic  serum  without  prejudice  to  either.  For  this, 
Boquel  uses  three  drugs  only  ;  phenol,  chloral,  and  morphia.  Chloral  is 
given  by  the  mouth  if  possible,  in  the  form  of  syrup,  every  two  hours  or 
every  two  and  a  half  hours,  so  that  a  daily  total  amount  of  from  12  to 
i5  grammes  is  given.  It  is  often  necessary  to  resort  to  enemata,  in  which 
case  20  grammes  is  a  suitable  minimum  dose. 

Phenol  is  given,  according  to  Baccelli's  method,  by  subcutaneous 
injections  of  a  2  pet  cent,  solution.  Boquel  gives  an  average  dose  of  one 
gramme  daily,  varying  this  amount  according  to  the  gravity  of  the  case, 
from  o  •  60  to  o  ■  80  gramme  up  to  i "  40  or  i '  50  grammes.  He  gives  two- 
hourly  injections  of  4  c.c.  It  appears  to  have  a  sedative  eflect,  and 
several  patients  asked  for  it  because  it  relieved  their  spasms. 

These  two  drugs,  if  given  as  soon  as  the  earliest  symptoms— trismus  or 
exaggerated  reflexes — show  themselves,  will  prevent  the  appearance  of  tlie 
crises,  or  lessen  their  frequency.  But  the  danger  of  tetanus  seems  to  be 
essentially  in  the  crisis,  and  when  that  appears  it  must  be  stopped  as  soon 
as  possible.  Boquel  finds  that  small  doses  of  morphia  are  most  serviceable  ; 
^th  of  a  grain  repeated  several  times  during  the  day  is  usually  enough  for 
the  purpose.  In  addition,  doses  of  ^'jth  grain  will  relieve,  for  the  moment, 
the  dysphagia,  retention  of  urine,  and  spasm  of  the  anus. 

Besides  this  symptomatic  treatment  by  drugs,  there  are  other  essentials 
to  be  carried  out.  The  p.itient  must  be  kept  free  from  all  noise  and  excite- 
ment in  a  darkened  room.  He  must  pass  urine  freely,  and  have  a  regular 
action  of  the  bowels.  Boquel  as  a  rule  gives  a  litre  of  lactose-serum, 
50  per  cent ,  by  slow  rectal  injection  (Murphy's  methodj,  and  the  diuretic 
effiCt  is  generally  excellent.  He  has  never  failed  to  give  every  day,  as 
recommrnded  by  Baccelli,  20  grammes  of  sodium  sulphate,  either  by  the 
mouth  or  in  an  enema.  It  is  sometimes  necessary  to  use  castor  oil  or 
purgative  enemata.  The  patients  require  plenty  of  nourishment,  for  they 
become  very  exhausted  and  very  anaemic.  They  can  often  drink  in  spite  of 
the  trismus,  at  least  after  being  under  treatment  for  a  short  time,  and  the 
dysphagia  can  be  allayed  by  morphia.  Treatment  must  not  be  stopped 
too  soon.  A  patient  can  only  be  considered  to  be  cured  after  a  minimum 
of  from  three  to  four  weeks — {Journ.  de  Med.  et  de  Chir.  prat.,  lo  Oct.,  14.) 

TREATIVIENT    OF    CRACKED     NIPPLES. 

Rudeaux  and  Cartier  recommend  that  the  cracked  nipple  should  be 
washed  with  si)irit  lotion,  i  in  20,  after  suckling,  and  that  then  one  of 
the  following  should  be  applied  with  a  camel's  hair  brush. 

(1)  ^     r.alsami  Peruviani, 

Tincture;  Arnica      ....        ana  V\  xl. 

Aqua;  Calcis  .....  j^s. 

Olei  Amygdala;  dulcis        -  -  -  -  5'- 

Misce.     Fiat  pigmentum. 

(2)  ^    Tinctura:  Benzoini  Compositae, 

Tinctura;  Tolutani  -  -  .  .       asia     Jss. 

Misce.     Fiat  pigmentum. 
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(3)  pi     Liquor  Hydrargyri  Perchloridi, 

Glycerini       .....        ana     J^ss. 
Misce.     Fiat  pigmentum. 

(4)  P>     Sodii  Biboratis         .....     jii. 

Tincturje  Benzoini  Compositae        -  ■  -  5''j- 

Glycerini        ......  jv. 

.\quae  Rosae  -  -  .  -  -  ad  Jij. 

Misce.     Fiat  pigmentum. 

5    P>     Liquoris  Hydrogenii   Pero.xidi  (12  vol.)     -  .     5'j- 

Glycerini       ......     jss. 

Misce.     Fiat  pigmentum. 

(6)  Jjt     Extract!  Cannabis  Indicae  -  -  -  ■  gr-  xxiv. 

Acidi  Tannici  -  .  .  -  "  gr-  "Iv. 

Glycerini       .  -  .  -  -  "  5'- 

Misce.     Fiat  pigmentum. 

.After  the  paint  has  been  applied,  the  nipple  is   covered    with  gutta- 
l>trcha  tissue  fc  sterilized  gauze. 

In  some  cases,  it  is  better  to  make  use  of  the  following  ointment : — 
9=     Mentholis, 

Stovainse       -  -  .  .  .  ana  gr.  viiss. 

Zinci  O.xidi  .  .  .  -  -  -      5'- 

Tinctura;  Benzoini  Compositae, 

Paraffin!  mollis         ....  ana  5iiss. 

Liquoris  Rosae  dulcis  -  •  .      ll\ij. 

Olei  Tlieobromatis  -  .  -  -  -      5'- 

Misce.     Fiat  unguentum. 

Plicque  recommends  the  use  of  the  following  topical  applications,  which 
are  non-toxic,  and  can  therefore  be  applied  before  suckling. 
(1)9.     Cers  Albae, 

Olei  Theobromatis  -  .  -  .  ana    5'j- 

Liquoris  Rosae  dulcis  ....       in^iv. 

Olei  Amygdalae  dulcis         ....      -^i. 
Misce.     Fiat  unguentum. 

(j)  9,     Cetacei  -  ■  ■  -  5i. 

Cerx  Albae    .---.-  5iiss. 

Olei  AmygdaljE  dulcis         -  -  -  ad  Jiv. 

Misce.     Fiat  unguentum. 

(3)  "Cold  Cream"  (French  Codex)  freshly  made. 

(4)  9    Zinci  Carbonatis  -  -  -  ■      5'- 

Glycerini       -  -  -  -       5i. 

Paraffini  mollis  -  -  -  ad  Ji. 

Misce.     Fiat  unguentum. 

It  is  advisable  that  all  these  preparations  should   be   made   in   small 
quantities,  and   put   up    in    collapsible  tubes  rather  than   in  the  ordinary 
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ointment-pots.      Their   freshness  is  better  preseivid  in  this  way,  which  is 
a  point  ot  importance. 

For  more  active  applications,  which  can  onlj  be  used  after  suckling,  the 
following  can  be  recommended  : — 

(i)  Lotions  of  aromatic  wine,  either  pure  or  diluted  with  boiled  water, 
or  a  I   per  cent,  solution  of  chloral  hydrate  in  boiled  water. 

(a)  Bouchardat   recommends   the    Balsam    of    Chiron,   which    must   be 
applied  in  very  small  quantity  exactly  on  the  fissure:  — 

il     Camphorae      -  -  -  -  -  -     gr.  i. 

Balsami  Peruvian!     -  -  -  -  -     gr.  v. 

Aiichusa;  Officinalis  -  -  -  -  -     gr-  vij. 

Cera;  flavs     -  -  -  -  -  -     5'- 

Tcrebenthina;  .  -  .  .  .     jiss. 

Olei  Olivae    ------     ^iiss. 

Misce.     Fiat  unguentum. 

(3)  VVith  similar  precautions  in  use,  preparations  containing  tannic 
acid  are  useful. 

Ijl    Acidi  Tannici, 

Camphorae    -  -  -  -  -        ana  gr.  xv. 

Balsami  Peruvian!    -----  Jss. 

Zinci  Oxidi  -  -  -  -  -  ■  gr-  xxx. 

Glycerin!       ..-.-.  ^ijss. 
Misce.     Fiat  unguentum. 

[Juurii.  de  Med.  et  de  Chir.  prat.,  October  10,  1914.) 

THE     USE    or    SAI.OI.    WITH     LIQUID    PARAFFIN. 

F.  Goldby,  writing  in  the  Pharmaceutical  Journal  (March  6,  1915), 
says : — 

Shortly  before  the  outbreak  of  war  and  the  subsequent  scarcity  and  rise 
in  price  of  liquid  paraffin,  1  had  conceived  the  idea  that  this  might  be 
improved  and  made  more  useful  in  some  cases  by  combining  salol  with 
the  liquid  paraffin  and  flavouring.  This  question  is  more  of  medical  than 
pharmaceutical  inteiest ;  but,  on  submitting  the  idea  to  several  medical 
men,  all  agreed  that  such  a  preparation  might  prove  very  useful.  As 
salol  is  perfectly  soluble  in  liquid  paraffin,  and  the  latter  passes  through 
the  system  practically  unchanged,  this  would  seem  to  be  an  ideal 
method  of  exhibiting  salol  as  an  intestinal  antiseptic  combined  with 
the  lubricating  and  la.\ative  properties  of  the  paraffin.  I  have  been 
unable  to  find  any  previous  reference  to  the  use  of  such  a  preparation, 
and  make  the  suggestion  for  what  it  may  be  worth.  The  formula  1 
have  employed  is  as  follows:  — 

Salol    ......     800  grains. 

Oil  of  cinnamon         -  -  -  -40  minims. 

Chloroform      •  .  .  -    4  fl.  drachms. 

Biebrich  scarlet  -  -  -  -     J  grain. 

Liquid  paraffin  -  -  -  to  80  fl.  oz. 
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Reviews  of   Books. 

Lead  Poisoninf;  from  the  Industrial,  Medical,  and  Social  Points  oj  ViVtu.  By 
Sir  Thomas  Oliver,  M.A.,  M.D.,  F.R.C.P.  Pp.  294.  London  :  H.  K. 
Lewis.     5$.  net. 

Whilst  the  authoritative  character  of  this  wcrk  must  attract  rcadeis 
with  the  most  diverse  interests,  it  will  speciallj  appeal  to  medical  men, 
for  the  subject  is  approached  mainly  from  their  point  of  view.  Histoiical 
and  trade  references,  appropriate  to  a  larger  treatise,  are  here  piesenttd 
briefly,  and  in  such  a  way  as  to  bear  on  practical  medicine.  Many 
important  quesli(>ns,  such  as  the  rSle  of  peat  and  micro-organisms  as  lead 
solvents,  are  fully  discussed  in  the  light  of  most  recent  knowledge, 
whilst  the  value  of  blood-pressure  in  prophylaxis,  of  basophilia  in 
diagnosis,  and  of  de-ionization  (a  reversal  of  ionization)  in  treatment  at 
once  proclaim  the  modernism  of  its  researches.  Of  the  merits  of  electro- 
lysis as  a  lead  eliminant,  the  author  speaks  in  no  uncertain  voice,  and 
his  opinions  should  eventually  lead  to  its  general  adoption  by  medical 
practitioners,  and  possibly  by  employers  themselves.  The  pernicious  effects 
of  lead  on  fecundity,  both  in  males  and  females,  is  presented  in  a  com- 
plete and  convincing  manner.  One  would  have  welcomed  suggestions  as 
to  how  its  criminal  use  could  best  be  suppressed,  but  it  is  possible  that 
the  author  regards  this  as  beyond  the  purview  of  his  lectures,  or  that  he 
hesitates  to  trepass  far  into  the  domain  of  State  medicine.  It  is  obvious 
from  the  text,  although  not  expressly  advocated,  that  the  compulsory 
notilication  of  all  stillbirths  and  of  all  cases  of  plumbism  could  not  fail 
t''.  secure  more  effective  recognition,  not  only  of  the  prevalence  of  crimii  al 
abortion,  but  of  the  only  too  frequently  undiscovered  presence  of  lead  in 
beer  and  other  beverages,  in  foods  and  quack  medicaments.  Many 
medico-legal  puzzles  are  dealt  with,  and  solved  in  a  delightfully  luminous 
manner,  among  which  may  be  mentioned  the  significance  of  Burton's  line, 
of  lead  in  the  viscera  and  excreta,  and  the  relation  between  lead  absorption 
and  legally  accepted  lead  poisoning. 

A  timely  note  of  warning  is  issued  against  the  attempt  by  novices  to 
conduct  chemical  analyses  in  these  and  kindred  cases. 

Finally,  a  sixty  page  appendix  setting  forth  the  Factories  and  Work- 
shops Orders  re  Lead,  and  a  comprehensive  index  tend  further  to  nnder 
this  volume  an  indispensable  addition  to  the  medical  bookshelf. 

The  Infant.  By  Eric  Pritchard,  M.D.,  M.R.C.P.  London  :  Edward 
Arnold.     3s.  6d.  net. 

In  the  preface  to  this  volume,  the  author  explains  that  it  consists  of  a  series 
of  lectures  which  have  been  given  mostly  at  the  Queen's  Hospital  for 
Children,  and  that  these  lectures  have  been  edited  for  the  present  jiurpose. 
The  book,  as  it  stands,  presents  a  review  of  the  author's  views  on  the  subject 
of  infant  feeding,  and  does  not  attempt  to  enter  into  the  details  of  the 
feeding  of  individual  cases,  rather  dealing  with  main  |)rinciples.  Tlie 
author  says  that  his  views  may  seem  to  some  revolutionary  and  unortliodox, 
but  for  the  most   part  they  appear  to  us  to  be  characterized  by  a  robust 
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commoa  sense,  and  an  insiitence  that  no  infant  can  be  fed  by  a  strict 
adherence  to  rules  laid  down  on  broad  general  lines.  In  atJdition  to  the 
chapters  on  the  feeding  of  infants,  there  are  others  on  closely  allied  subjects, 
for  instance,  rickets  and  convulsions.  In  these,  as  in  the  other  parts  of  the 
book,  Dr.  Pritchar  J  shows  that  he  can  think  for  himself  and  free  himself 
from  the  mere  traditional  views  of  the  disease.  A  short  notice  is  not  the 
proper  occasion  to  attempt  any  detailed  criticism  of  an  author's  opinions, 
and  we  will  only  say  here  that  it  appears  to  us  that,  in  a  few  instances. 
Dr.  Pritchard  has  somewhat  overstated  his  case,  and  that  the  argument 
would  gain  in  cogency,  if  it  were  put  in  a  rather  less  controvtrsial  manner. 
The  reader  will  rise  from  its  perusal  with  a  fresh  light  upon  many  points  in 
an  extremely  difficult  matter,  and  with  a  respect  for  tl.e  resolution  with 
which  the  author  has  grappled  with  the  problems.  The  volume  shows  all 
the  evidence  of  care  in  production,  Nvhich  the  medical  profession  has  learnt 
to  expect  from  the  house  of  Edward  Arnold,  and  it  will  enhance  the  reputation 
of  its  author  already  so  deserved. 

A    Text-Book  of   Practical    Therapeutics.     By  Hobabt  .Amorv  Hare,  M.D., 

B.Sc.     Fifteenth  Edition.     Enlarged,  thoroughly  revised,  and   largely 

re  written.     Pp.  998.     Illustrated  with   144  engravings  and  7  plates. 

London  :   Henry  Kimpton.     21s.  net. 

A  PERUSAL   of   Part  1.,  "  General    Therapeutical   Considerations,"   will 

show  the  enormous  advance  which  has  been  made  in  the  scientific  treatment 

of  disease,  since  the  first  edition  appeared  in  1890,  and  it  is  the  special  merit 

of  the  book  we  have  before  us  that  the  author  is  well  abreast  with  all  the 

most  recent  additions  which  have  been  made  to  therapeutics.     He  puts  this 

point   very  well,  when    he   says   that  the  advance   has   been   "  from   pure 

empiricisn  into  s.;ientific  accuracy." 

The  book,  which  is  most  conveniently  arranged  for  reference,  is  divided 
into  four  parts.  Part  1.,  as  already  mentioned,  is  devoted  to  "  General 
Therapeutic  Considerations."  Part  II.  gives  an  account  of  drugs,  their 
physiological  action  and  therapeutics.  Under  this  heading  is  included  the 
incompatibility  of  the  drug  in  question,  any  untoward  effects  which  have 
resulted  from  its  administration,  and  the  best  way  of  prescribing  it. 
Part  111.  is  concerned  with  remedial  measures,  other  than  drugs,  and  foods 
for  the  sick.  This  is  certainly  one  of  the  most  valuable  sections  of  the  book, 
for  it  gives  a  full  account  of  the  various  methods  of  treatment,  from  those, 
such  as  bleeding  and  cupping,  employed  by  our  forefathers,  to  the  most 
modern  methods,  as  lumbar  puncture,  kataphoresis,  and  vaccine  therapy. 
We  have  carefully  examined  the  directions  given  for  carrying  out  the 
various  procedures  recommended,  and  we  can  vouch  for  the  ability  and 
thoroughness  with  which  they  are  described.  In  the  section  devoted  to 
transfusion,  the  author  insists  that  the  ordinary  solution  of  common  salt  in 
distilled  water  may  be  harmful  in  certain  conditions,  and  he  maintains 
that  the  best  solution  for  transfusion  is  the  following:  — 

Calcium  chloride  -  -  -  -    o'lj 

Potassium  chloride        -  -  •  -     o "  i 

Sodium  chloride  -  -  -  -     g'o 

Sterilized  water  ....     i,coo  cc. 

Part  IV.  gives  in  alphabetical   order   the   principal  diseases   and   their 
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appropriate  treatment.  In  discussing  migraine,  no  mention  is  made  of  the 
fact  that  it  is  often  associated  with  high  tension,  especially  at  the  meno- 
pause, and  in  this  case  the  a  (ministration  of  iodide  of  potassium,  with  or 
without  bromide,  in  the  intervals  has  usually  a  most  satisfactory  effect. 
The  book  concludes  with  a  list  of  doses,  a  good  index  of  drugs,  remedial 
measures,  and  diseases. 

The  fact  that  the  book  we  are  considering  is  the  fifteenth  edition  is  a 
conclusive  proof  of  the  estimation  in  which  it  has  been  held  in  tlie  past, 
and  we  can  most  warmly  recommeml  it  to  our  readers  as  containing  in 
a  convenient  and  practical  form  all  that  need  be  known  of  the  treatment 
of  disease. 

Obiter  Scripta,  Throat,  Xose,  and  Ear.  By  A.  R.  Friel,  M..A.,  M.D.  Pp.  40. 
Bristol :  John  Wright  and  Sons.     2S.  6d.  net. 

A  SMALL  brochure  of  three  chapters,  dealing,  in  a  "chatty  "  way,  with 
miscellaneous  points  on  common  conditions  of  the  throat,  nose,  and  ear  ; 
zinc  ionization  in  supimrations  in  the  middle  ear  and  nasal  accessory 
cavities;  and  the  treatment  of  ozoena. 

It  contains  several  useful  hints,  and  is  well  worth  reading. 

Essentials  of  Physiology.  Ily  F.  A.  Bainbriuge,  MA.,  M.D.,  D.Sc,  and 
J.  AcKWoRTH  Menzies,  M.D.  Pp.  viii.  and  434.  London:  Longmans, 
Green  &  Co.  Price  los.  6d.  net. 
This  book  is  a  recent  addition  to  the  well-known  "  Essentials'"  serie.^. 
Its  object  is  to  bring  together  in  a  concise  form  the  fundamental  facts  and 
principles  of  physiology,  primarily  with  the  object  of  meeting  the  require- 
ments of  the  medical  student  preparing  for  a  pass  examination  in  the 
subject  of  Physiology.  We  think  that  the  authors  have  well  fulfilled  this 
task,  and  in  addition  the  practitioner,  who  desires  to  refresh  his  memory 
and  to  obtain  an  idea  of  the  latest  developments  of  physiology,  will  find 
this  book  an  excellent  one  for  the  purpose.  The  chemistry  of  the  body 
is  well  done,  and  the  chapter  on  the  central  nervous  system  gives  a  clear 
account  of  this  difhcult  subject.  The  polymorphonuclear  leucocytes  are 
stated  to  be  neutrophile,  they  are  strictly  jointly  acidophile.  The  chapters 
on  metabolism,  food  and  diet,  give  a  capital  summary  on  these  subjects. 
A  chapter  is  devoted  to  the  important  subject  of  the  ductless  glands. 
Details  of  histology  are  omitted,  for  this  is  dealt  with  in  another  volume 
of  the  series.  The  book  is  profusely  illustrated,  and  the  many  tracings 
inserted  are  most  useful.  Altogether  we  can  confidently  recommend  this 
book. 

A  Text-Book  of  Surgery  for  Dental  Students.  By  G.  Percival  Mills,  M.B., 
B.S.,  F.R.C.S.,  and  Humphrey  Humphreys,  M.B.,  Ch.I!.,  B.D.S., 
L.D.S.     Pp.  340.    Illustrated.     London:  Edward  Arnold.     128.6d.net 

The  book  is  written  solely  for  students  and  practitioners  of  dental 
surgery,  and  is  modelled  on  the  new  curriculum  of  the  Royal  College  of 
Surgeons  of  England.  It  is  claimed  also  that  it  includes  all  the  require- 
ments of  the  various  licensing  bodies  both  in  this  country  and  in  America. 
The  larger  part  of  the  book  is  devoted  to  general  surgical  pathology,  and 
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the  chapters  on  this  subject  are  clearly  and  succinctly  written,  but 
might,  with  advantage,  have  been  illustrated  more  often  by  reference  to 
mouth  conditions. 

The  authors  do  not  appear  to  attach  sufhcicnt  importance  to  oral 
sepsis  ;  as  a  cause  of  chronic  inflammation  of  the  bones  of  the  jaw,  of 
chronic  pharyngitis,  or  of  chronic  glossitis,  it  receives  no  mention.  Gout 
is  credited  with  producing  inflammatory  exostoses  of  the  mandible.  The 
authors  appear  to  take  the  view  that  the  chest  deformity  of  adenoids  is 
due  to  the  child's  inability  to  take  a  deep  inspiration,  so  that  the  lungs 
do  not  expand  properly,  this  being  followed  by  flattening  of  the  chtst  and 
drawing  in  of  the  ribs.  Obviously,  the  child  has  only  to  open  its  mouth 
to  obviate  all  deformity,  if  this  were  its  genesis.  The  pagt-s  on  antral 
suppuration  are  not  up  to   the  general   standard  of  the  book. 

If  the  dental  student  wants  his  surgical  pathology  and  his  regional 
surgery  brought  together  in  one  volume,  the  present  volume  may  con- 
fidently be  recommended  to  him  ;  but  it  must  be  acknowledged  that  there 
is  little  in  the  regional  surgery  of  the  book,  that  will  not  be  found  in  the 
current  text-books  on  dental  surgery. 

Diagnosis  in  the  Office  and  at  the  Bedside.  By  Hobart  Amory  Hare, 
M.D.,  B.Sc.  Pp.  54/.  London:  Henry  Kimpton.  Seventh  Edition. 
1 8s.  net. 

The  book  before  us  will  appeal  to  every  practitioner  of  medicine,  who 
is  in  doubt  as  to  the  precise  significance  of  any  particular  symptoms.  As 
the  author  points  out  in  the  preface,  the  symptoms  used  in  diagnosis  are 
discussed  first,  and  their  application  to  determine  the  character  of  the 
disease  follows.  Kvery  symptom  is  carefully  considered  from  all  poiuts 
of  view,  and  the  diagnosis  is  arrived  at  by  the  grouping  of  symptoms.  In 
this  way,  the  author  follows  the  method  which  should  be  employed  m 
practice.  The  introduction  on  general  diagnostic  considerations  deserves 
attentive  reading.  At  the  present  time,  there  are  so  many  instrumental 
and  laboratoiy  aids  to  diagnosis,  that  theie  is  a  danger  lest  the  student 
should  neglect  the  thorough  and  systematic  examination  of  the  patient 
by  his  unaided  senses.  The  great  physicians  of  the  last  century  arrived  at 
their  diagnosis  with  but  little  outside  assistance,  and  it  is  to  be  hoped  that 
the  present  generation,  while  rejoicing  in  many  methods  of  investigation 
unknown  to  their  predecessors,  will  also  cultivate  their  skill  in  facial  and 
symptomatic  diagnosis. 

The  book  is  illustrated  with  165  engravings  and  10  plates,  which  are 
of  great  assistance  in  elucidating  the  text.  We  would  also  comment  on 
the  number  of  valuable  tables  of  differential  diagnosis,  many  drawn  from 
various  authors,  but  some  are  original.  Diagnosis  has  evidently  always 
been  a  strong  point  with  the  author,  as  is  shown  by  the  fact  that,  as  long 
ago  as  1888,  he  obtained  the  Fothergiilian  Prize  of  the  Medical  Scciety 
of  London  for  his  essay  on  "  The  Pathology,  Clinical  History,  and  Diagnosis 
of  Diseases  of  the  Mediastinum." 

We  must  now  draw  attention  to  some  of  the  omissions  we  have  noticed 
in  the  book.  In  describing  the  methods  employed  in  testing  for  knee  jerk, 
no  mention  is  made  of  the  plans  of  reinforcement,  devised  by  Jendrassik 
and  Laufenauer.     In  the  descriptions  of  the  results  obtained  on  auscultation, 
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bronchophony  is  alluded  to  but  not  described,  though  pectoriloquy  and 
aegophony  are  both  described.  There  is  also  no  reference  to  the  zone  of 
enlarged  venules  along  the  line  of  the  attachment  of  the  diaphragm  which 
is  so  commonly  seen  in  emphysema,  and  occasionally  met  with  in  other 
conditions.  We  would  comment  as  well  on  the  omission  to  mention  the 
diastolic  thud,  or  shock,  asa  diagnostic  point  of  great  value  in  the  recognition 
of  aneurysm  ia  the  first  and  second  parts  of  the  arch  of  tlie  aorta. 

In  another  edition,  the  author  will  probably  allude  to  the  curious  attacks 
of  pyrexia,  which  iKcasionally  follow  a  rat  bite.  The  index  ajipears  very 
complete,  but  the  first  symptoms,  Stellwag's,  we  looked  up  were  wrongly 
indexed  !  In  spite  of  omi-sions,  the  book  is  one  which  we  can  most  warmly 
recommend.  It  is  admirably  printed  and  illustrated,  and  we  can  conceive 
of  no  greater  assistance  to  the  busy  practitioner  who  has  a  puzzling  case 
under  observation. 

Diseases  of  the  Ear,  Nose,  and  Throat.  By  George  Ni.\on"  Riggs,  MB.,  B  S. 
With  illustrations.  Pp.  477.  London  :  O.xford  Medical  Publication. 
los.  6d.  nit. 

This  bjok  is  written,  as  stated  in  the  preface,  to  meet  the  needs  of  a  busy 
general  practitioner.  The  omission  of  pathological  and  anatomical  details 
does  not  detract  from  its  value  in  fulfilling  the  above  purpose,  but  renders 
it  easier  reading.  The  striking  feature  is  the  unusually  elaborate  system  of 
diagnosis  and  differential  diagnosis,  which  is  fully  given  with  eadi  disease, 
even  at  the  expense  of  some  repetition,  but  on  the  whole  it  is  quite  good  and 
likely  to  prove  must  useful. 

Treatment  is  dealt  with  rather  more  clearly  and  definitely  than  in 
many  books  on  the  subject,  is  described  in  detail,  and  a  list  of  useful 
formuljE  is  included  in  an  appendix.  Alternative  methods  are  not  elabo- 
rately given.  Some  few  plates  are  reproduced  from  photographs,  but  the 
greater  part  of  the  illustrations  are  rather  crude  diagrams,  which  are  not 
pleasing  at  first  sight,  but  will  be  found  most  usefully  descriptive  when 
reading  the  subject  matter.  We  would  particularly  indicate  as  meriting 
careful  study,  the  tabulated  accounts  of  tlie  clinical  tests  for  the  various 
forms  of  deafness  which  are  often  so  confusing  to  tlie  beginner  yet  so 
valuable  to  the  expert.  The  diagnosis  and  differentiation  of  the  intra- 
cranial complications  of  otitis  is  given  in  an  article,  which  we  consider  one 
of  the  best  we  have  read. 

The  list  of  operations,  recommended  as  within  the  scope  of  the  general 
practitioner,  is  ratlier  generous,  and  we  think  would  require  some  study  in 
a  special  clinic  for  their  accurate  peiformance.  Tlie  de;cription  of  the 
operations  is  rather  meagre,  but  good.  On  the  whole,  the  book  is  reliable, 
readable,  and  well-planned,  and  will  repay  careful  study  by  all  in  general 
practice,  and  advanced  students. 

X-rays  ;  an  Introduction  to  the  Study  of  Rontgen  Rays.  By  G.  W.  C.  Kaye, 
B..\  ,  D.Sc.     Pp.  152.     LondiJii :  Longmans,  Green  &  Co.  5s.  net. 

This  is  an  attractively  got  up  book,  written  by  a  physicist  mainly  for 
physicists ;  but  the  author  rightly  "  trusts  that  the  form  of  the  book  will 
be  acceptable   particularly   to   the   members   of   the   medical   profession," 
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in  view  of  the  further  possibilities  "of  the  ra>5  which  Rontgen  has 
placed  at  their  service."  He  deals  in  a  natural  and  logical  succession 
with  the  phenomena  of  the  discharge  tube,  cathode  rays,  X-rays  generally, 
the  X-ray  bulb,  the  means  of  the  excitation  thereof,  its  hardness 
and  its  blackening,  the  measurement  of  X-rays,  secondary  X-rays,  ioniza- 
tion, practical  applications  of  X-rays,  their  intcrferefice  and  reflection, 
and  finally  on  their  nature.  Among  the  appendices  is  a  full  account  of 
Coolidge's  X-ray-bulb  with  its  hot  (Tungsten)  spiral  filament  cathode. 

Here  criticism  must  be  confined  to  the  chapter  on  the  practical 
applications  of  X-rays;  this  is  all  too  brief.  It  contains  no  reference 
to  the  subject  of  radiographic  perspective,  which  if  made  by  a  physicist 
would  have  great  weight  with  the  physician.  The  X-ray  prints  on  p.  155 
and  elsewhere  are  printed  over  their  backs,  rendering  it  impossible  to  view 
them  from  their  proper  side  ;  these  pictures  cannot,  therefore,  conveniently 
be  brought  to  lie  "  in  perspective"  with  tlie  objects  from  which  they  were 
taken.  The  (doubly  printed)  "  plastic  print  "  on  page  162,  picturesquely 
simulating  a  low  relief,  is  of  course  quile  illusive.  Analogous  to  the 
"facia"  writing  of  a  shop  front,  it  is  very  pretty,  but  does  not  correspond 
to  the  real  relief  of  the  original  objects ;  as  ihe  author  puts  it,  it  is 
"  pseudo-relief." 

The  numerous  illustrations  and  tables  are  a  propos  and  convincing 
There  is  a  careful  and  full  index.  We  strongly  recommend  this  interesting, 
comprehensive,  and  thoroughly  modern  book. 


Public  Health   Laboratory   Work.     By   Henry   R.  Kenwood,    M.B.,  D.P.H. 
Sixth  Edition.     Pp.  xii.  -f  418.     London  :    H.  K.  Lewis.     los.  net. 

This  book  is  so  well  known  and  has  found  such  favour  with  students, 
that  there  is  little  need  to  do  more  than  direct  attention  to  the  appearance 
of  this  sixth  edition.  The  principal  change  from  its  predecessors  consists 
in  the  exclusion  of  almost  all  matters  relating  to  bacteriology,  thereby 
keeping  the  volume  within  compass  as  a  handy  laboratory  guide  to  the 
chemical  side  of  public  health  laboratory  work. 

We  find  that  references  to  recent  work  have  been  freely  included  ;  for 
instance,  the  Lancet  method  of  examining  air  for  tlie  products  of  combustion 
of  gas  stoves,  phosphuretted  hydrogen  which  may  be  geneiated  from  ferro- 
silicon,  bean  or  synthetic  milk,  the  relation  of  "polished"  rice  to  beri- 
beri, etc  The  descriptions  of  analytical  methods  are  always  clear,  and 
the  worked-out  examples  appended  are  useful  additions. 


An  Introduction  to  the  Study  of  Infection  and  Immunity,  including  Chapters  on 
Serum  Therapy,  Vaccine  Therapy,  Chemotherapy  and  Serum  Diagnosis, 
for  Students  and  Practitioners.  By  Charles  E.  Simon,  B  A.,  M.D. 
(Baltimore,  U.S.A.).  Second  Edition.  Pp.  325  Witn  11  plates  and 
iS  illustrations.     London  :  Bailli^re,  Tindall  &  Cox.     14s.  net. 

So  much  interest  is  taken  in  the  subject  of  immunity,  which,  in  its 
modern  connotation,  implits  almost  everything  of  real  importance  in  con- 
nection with  the  prevention  and  treatment  of  infectious  diseases,  that  it  is 
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a  matter  for  congratulation  that  works  such  as  these  are  published,  which 
enables  the  busy  practitioner  to  keep  abreast  with  the  rapid  march  of  modern 
knowledge.  This  book  is  an  excellent  example  of  its  soit,  but  in  writing 
such  a  biX)k  there  must  be  great  danger;  in  excess  or  in  defects. 
Either  the  woik  must  stretch  to  an  unwieldy  length,  so  as  to  become  a 
work  of  reference  only  (in  which  case  it  must  soon  become  obsolete),  or  it 
must  pass  over  in  silence  facts  and  theories  of  great  importance.  Dr.  Simon 
has  escaped  both  these  dangers  very  creditably.  The  book  is  not  too  long 
to  be  read  with  unflagging  interest,  but  it  gives  a  very  fair  account  of  almost 
everything  of  prime  importance.  The  chapters  on  anaphylaxis,  in  which 
special  care  is  taken  to  point  out  the  clinical  importance  of  the  pihenome- 
non.  on  serum  treatment,  chemotherapy,  and  on  the  serum  diagnosis 
(which  includes  an  account  of  the  Abderhalden  test  for  pregnancy)  are 
esj>ecially  commendable. 

Tuberculosis  of  the  Bones   and  Joints  in  Children.    By    John    Frasur,  M.D., 
F.R.C.S.E.,  Ch.M.     London  :  A.  and  C.  Black. 

Thts  handsome  volume,  appropriately  dedicated  to  Mr.  Stiles,  forms  a 
comprehensive  account  of  the  present  views  on  the  surgery  of  tuberculosis 
of  bones  and  joints  and  of  the  methods  of  treatment  in  vogue  in  Edinburgh. 
It  is  divided  into  two  miin  parts  :  that  dealing  with  the  general  aspects  of 
the  subject,  and  that  dealing  with  tuberculosis  of  particular  bones  and  joints. 
It  is  well  illustrated  with  a  profusion  of  drawings,  micro-photographs, 
diagrams,  and  a  few  coloureJ  prints.  Most  of  these  leave  little  to  be  desired, 
but  the  reproduction  of  the  X-ray  [)hotographs  are  unsatisfactory.  These 
are  so  reproduced  as  to  leave  the  im[>ression  that  they  have  been  rather 
extensively  "touched  up,"  in  order  to  display  the  points  to  which  the 
author  desires  to  draw  attention.  If  this  be  so,  we  would  suggest  that 
either  the  original  radiograph  or  a  frank  diagram  based  on  it  is  preferable 
to  a  reproduction  which  is  neither  one  nor  the  other. 

The  book  is  strong  on  the  pathological  side,  and  the  author  is  fully 
entitled  to  ask  us  from  his  own  work  to  accept  some  of  the  conclusions  which 
he  promulgates.  His  micro-photographs  in  this  part  of  the  work  are 
especially  pood  and  to  the  point,  and  the  net  result  is  to  set  forth  an  account 
of  the  pathology  of  bone  tubercle,  which  is  unusually  clear  and  convincing. 
Svmptoms  are  dealt  with  in  a  general  stction,  as  is  also  treatment.  This 
completes  the  first  part  of  the  volume,  the  second  half  of  which  is  reserved  for 
the  more  detailed  consideration  of  the  sjiecial  bones  and  joints.  The  bulk 
of  this  part  is  devoted  to  the  spine  and  the  hips,  but  even  the  most  unusual 
sites  receive  adequate  attention  and  illustration. 

Anyone  who  is  concerned  with  the  treatment  of  tuberculous  children, 
naturally  turns  at  once  to  the  section  dealing  with  the  question  of 
tuberculin.  The  author  is,  perliajs,  not  sufficiently  dogmatic  on  this  point, 
but  we  gather  that  he  prefers  not  to  allow  any  means  of  treatment  to  be 
neglected,  while  believmg  that  tuberculin  inoculation  in  it'clf  is  not  of  much 
advantage  ;  he  appears  to  favour  the  employment  of  injections  controlled 
by  opsonin  estimation,  a  method  which  is  quite  impossible  for  the  great 
majority  of  medical  men  who  have  to  treat  bone  tubercle. 

We  congratulate  the  author   on   a   book,   representing  an  amount  of 
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hard  labour,  which  it  is  difiicuU  for  the  casual  reader  to  appreciate,  the 
publishers  on  the  appearance  of  the  volume,  and  the  Royal  Hospital  for 
Sick  Children,  Edinburgh,  on  the  presence  of  Dr.  Fraser  on  its  staff. 

\{enJn:(ococeus  Meningitis.  By  H.  Heiman,  M.D.,  and  S.  Feldstein,  M.D. 
With  introduction  by  H.  Koplik,  M.D.  Pp.  xiv  +  307.  London: 
The  J.  B.  Lippincott  Co.     121.  6d.  net. 

The  appearance  of  this  monograph  does  great  credit  to  Mount  Sinai 
Hospital,  and  to  the  organization  and  thoroughness  of  its  paediatric 
department,  which  is  under  the  control  of  Dr.  Koplik.  It  forms  a  modern, 
trustworthy,  and  e.xhaustive  guide  to  all  that  is  known,  at  the  present 
time,  of  the  bacteriology,  epidemiology,  clinical  course,  and  treatment  of 
a  disease  now  tliorouglily  well  known,  at  least  to  all  children's  physicians 
in  the  civilized  world.  The  history  of  the  disease  begins  in  the  early 
part  of  the  19th  century,  and,  clinically,  it  was  fairly  well  recognized  in 
most  of  its  manifestations  by  the  middle  of  the  century ;  but  it  was  not 
until  1887,  that  the  organism  of  the  disease  was  discovered  by  Weichsel- 
baum.  It  was  only  in  the  last  decade  of  the  century,  that  the  researches 
of  other  bacteriologists  fully  confirmed  Weichselbaum's  announcement, 
and  that  the  sporadic  form  of  the  disease  was,  thanks  to  Still  and  others, 
fully  recognized  as  a  form  of  the  epidemic  affection.  It  was  left  for  the 
20th  century  to  take  the  next  great  stride,  the  elaboration  of  a  serum 
which  should  be  able  to  control  the  manifestations  of  the  disease,  at  least 
in  some  degree.  la  this  triumph,  the  American  Flexner  has  won  the 
largest  share. 

The  volume  under  notice  recounts  the  details  of  this  interesting  story, 
and  surveys  in  successive  chapters  the  bacteriology,  the  epidemiologv, 
the  modes  of  dissemination  so  far  as  they  are  known,  the  morbid  anatomy, 
the  clinical  types  of  the  disease,  tlie  diagnosis,  and  the  treatment.  In 
every  chapter  there  is  a  fund  of  information,  and  we  have  not  been  able 
to  find  any  material  point  unnoticed.  Perhaps  the  authors  lay  less  stres-s 
than  English  writers  usually  do,  on  the  frequency  of  that  curious  transitory 
blindness  :  it  is  mentioned,  and  as  being  more  frequent  in  the  infantile 
form  of  the  disease,  but  they  add  that,  fortunately,  it  is  rare.  The  reviewer 
believes  that,  in  the  infantile  cases  seen  in  this  country,  it  is  a  frequent 
phenomenon,  and  one  of  very  considerable  value  in  diagnosis.  A  valu- 
able point  on  which  the  authors  insist  is  the  comparative  frequency  of 
serum  disease,  which  is  said  to  occur  in  one-third  of  the  cases  tri-ated. 
They  refer  on  the  authority  of  Levy  to  a  fatal  case.  The  charts  and 
illustrations  are  well  chosen  and  clear,  and  are  refreshingly  few  in  nunOxT, 
being  used  only  to  demonstrate  those  points  which  lend  themselves  to  this 
method.  The  index  is  the  only  weak  point  in  the  book  ;  we  have  tested 
it,  and  found  it  deficient  in  many  items,  while  in  others  it  is  over  rich 
in  references  and  cross  references.  But  this  defect,  though  irritating,  is 
not  important,  and  we  repeat  that  the  volume  is,  in  all  other  respects,  a 
model  of  what  such  a  monograph  should  be. 
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Preparations,  Inventions,  etc. 

SOME    IMPORTANT    MEMORANDA    FOR    THE    BUSY    PIIITSICIAN. 

(New  York:  The  Fellows  Medical  Manufacturing  Co.,  Limited, 
26,  Christopher  Street.) 

la  reading  current  medical  literature,  it  has  become  more  and  more 
difficult  for  the  busy  practitioner  to  remember  at  the  moment  what  is 
implied  by  "  A's  syndrome,"  "  B's  sign,"  "  C's  test,"  et  hoc  genus  omne. 
This  pamphlet  contains  a  concise  description  of  those  most  commonly  in 
use,  and  is  a  welcome  help  in  the  trouble  caused  by  this  most  unsatisfactory 
method  of  labelling. 

"tabloid"  water    sterilizer;    "SOLOId"  potassium    iodide   AND    STARCH. 

(London:   Messrs.  Burroughs  Wellcome  &  Co.,  Snow  Hill  Buildings,  E.C.) 

These  preparations  present  a  new  method  for  the  rapid  sterilization  of 
water  for  drinking  purposes.  The  process  is  quicker  and  more  convenient 
than  sterilization  by  heat,  and  can  be  depended  upon  to  free  contaminated 
water  from  living  organisms,  including  those  of  typhoid  and  cholera,  as 
well  as  those  causing  dysentery. 

Sterilization  is  effected  by  means  of  chlorine,  set  free  in  the  water  from 
chlorinated  lime.  The  free  chlorine  is  then  eliminated  by  means  of  sodium 
thiosulphate.  The  issue  of  these  substances  in  tabloid  form  has  greatly 
simplified  the  method,  for  it  can  be  put  into  practice  anywhere,  in  the 
field  or  in  camp,  without  requiring  the  help  of  weights  and  scales. 

The  unit  adopted  is  10  gallons  of  water.  To  this  quantity,  one 
"  tabloid  "  chlorinated  lim^,  reduced  to  powder,  is  added,  and  mixed 
thoroughly  with  the  water.  After  standing  for  15  minutes,  the  water  is 
then  tested  for  chlorine.  This  is  done  by  taking  a  little  of  the  water 
in  a  cup,  or  other  vessel,  in  which  has  been  placed  a  "  soloid  "  potas- 
sium iodide  and  starch.  The  presence  of  free  chlorine  is  shown  by  a  blue 
colour,  and  proves  that  sufficient  chlorinated  lime  has  been  used. 

If,  however,  this  test  is  negative,  more  chlorinated  lime  is  required  to 
complete  sterilization,  and  a  second  "  tabloid  "  is  added  to  the  water. 
After  15  minutes,  this  is  tested  again,  and  the  process  must  be  repeated, 
if  necessarv,  at  intervals  of  15  minutes,  until  the  blue  colour  appears 
in  the  test.  The  sterilized  water  is  then  freed  of  chlorine  by  means  of 
the  "tabloid"  sodium  thiosulphate.  One  of  these  is  dissolved  in  an 
ounce  of  the  water,  and  this  solution  is  thoroughly  mixed  with  the  bulk 
of  the  water.  This  will  then  be  found  to  have  had  all  taste  of  the 
sterilizer  removed,  and  is  ready  for  drinking. 

"Tabloid"  water  sterilizer  is  issued  in  cartons  containing  one  bottle 
of  2j  "  tabloid  "  chlorinated  lime,  and  one  bottle  of  25  "  tabloid  "  sodium 
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thiosulphate.     The  "  tabloid "   potassium    iodide   and    starch  is  issued  ia 
bottles  of  25. 

SAL    HEPATICA. 

(New  York:    The  Bristol-Myers  Co.,  277-281,  Greene  Avenue,  Brooklyn, 
U.S.A.) 

This  preparation  is  a  combination  of  salines  with  sodium  phosphate, 
and  is  effervescent.  When  mixed  with  water,  an  artificial  mineral  water  is 
produced,  which  is  more  palatable  than  many  of  the  natural  "bitter 
waters."  It  should  be  given  with  plenty  of  water,  hot  or  cold,  but  not 
iced.  It  is  stated  that  it  does  not  cause  griping,  and  is  recommended  for 
use  as  a  safe  and  reliable  laxative. 

PATENT    PRESCRIPTION    WALLET. 

(London :  Messrs.  M.  Bresillon  &  Co.,  9,  Gamage  Buildings,  Holborn,  E.C.) 
This  is  a  very  well  got-up  and  useful  presciiption  wallet,  which  will  be 
supplied,  free  of  all  charge,  to  those  members  of  the  Profession  writing  for 
it,  and  mentioning  The  Practitioner.  The  wallet  contains  a  celluloid 
tablet  for  memoranda,  in  addition  to  the  most  ingenious  arrangement 
roMCeivable  for  i)rescri(ition  sheets.  We  advise  our  reaitt  rs  to  write  for  the 
wallet,  and  we  understand  that  Messrs.  Bresillon  wjU  also  be  prejiared  to 
supply,  free  of  charge,  prescription  sheets  (printed  with  the  name,  address, 
telephone,  etc.  of  the  prescriber)  suitable  for  use  wiih  the  wallet. 
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THE  TREATMENT  OF   CEREBROSPINAL 
MENINGITIS  (SPOTTED  FEVER). 

Bv  SIR  WILLIAM  WHITLA,  M.A..  M.D.,  LL.D. 

Professor  of  Materia  Medico  and  Therapeutics,  Queen's  University,  Belfast; 
Senior  Physician,  Belfast  Royal  Hospital;   Examiner  Indian  Medical  Service,  etc. 

In  view  of  the  prevalence  of  cerebrospinal  meningitis  at  the 
moment,  the  Controlling  Editor  of  The  Practitioner  has 
asked  me  to  contribute  a  short  article  on  its  treatment,  with 
which  request  I  have  much  pleasure  in  complying.  The 
following  notes  are  substantially  taken  from  my  Dictionary 
of  Treatment,  but  I  have  re\nsed  them,  so  as  to  include  the 
latest  information  obtainable  on  the  subject. 

ACUTE    CEREBRAL    MENINGITIS   OF    CHILDHOOD. 

Confining  this  title  to  the  simple  non-suppurative  inflam- 
mation of  the  pia-arachnoid,  involving  chiefly  the  base  of  the 
brain,  which  is  synonymous  with  posterior  basic  occlusive 
meningitis,  the  treatment  indicated  is  that  common  to  all 
forms  of  cerebral  leptomeningitis. 

Absolute  rest  in  a  cool,  darkened,  and  thickly-carpeted  room, 
shut  off  from  noise  and  all  source  of  vibrations,  is  essential. 
The  child  may  be  kept  on  the  lap  of  a  reliable  nurse,  with 
the  head  kept  slightly  elevated,  when  rest  in  bed  is  not 
tolerated.  An  ice-cap  or  Leiter's  tubes  should  be  kept  con- 
tinuously in  contact  with  the  scalp. 

Dietetic  considerations  are  of  more  importance  in  the 
management  of  this  type  of  cerebral  meningitis  than  in  the 
other  varieties,  since  the  affection  often  runs  a  chronic  course, 
and  the  maintenance  of  life  may  ultimately  depend  upon  the 
successful  administration  of  food  from  the  onset.  Hence,  small 
quantities  of  diluted  milk  or  suitable  infant  food  should  be 
administered  assiduously  at  short  intervals,  and  resort  to  early 
rectal  feeding  may  be  required  if  the  stomach  is  irritable  ; 
strong  soups  or  animal  food  in  any  form  should  be  prohibited. 

A  smart  purge,  i  gr.  Calomel  or  2  grs.  Hyd.  cum  Creta 
given  in  a  teaspoonful  of  Syrup  of  Senna,  may  be  administered 
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in  order  to  evacuate  the  bowels  thoroughly. 

The  treatment  must  be  mainly  symptomatic  ;  cephalalgia 
and  restlessness  may  be  relieved  by  bromides,  with  i  or  2  grs. 
antipyrine  added  to  each  dose.  Leeching  of  the  temples  and 
a  mustard  poultice  to  the  nucha  often  afford  considerable  relief. 

Vomiting  may  be  controlled  by  rectal  feeding  and  a  sina- 
pism over  the  epigastric  region  ;  the  latter  agent  is  more 
suitable  for  the  relief  of  vomiting  of  gastric  origin,  but  it 
occasionally  answers  in  cerebral  irritation. 

High  temperature  must  be  treated  by  patient,  tepid  or  cold 
sponging,  and  sleeplessness,  which  does  not  yield  to  bromides, 
should  be  relieved  by  a  small  dose  of  chloral. 

Lumbar  puncture  is  a  valu.ible  agent  for  the  relief  of  most 
of  the  urgent  head  symptoms,  but  it  is  more  clearly  indicated 
in  the  later  stages  when  accumulation  of  effused  inflammatory 
products  are  causing  mcreased  cerebral  pressure. 

Although  simple  acute  basic  meningitis  is  widely  accepted  as 
being  a  sporadic  form  of  epidemic  cerebrospinal  meningitis,  and 
due  to  the  presence  of  the  Diplococcus  hitracellularis,  informa- 
tion is  still  lacking  of  the  value  of  intraspinal  injections 
of  Flexner's  scrum  in  the  simple  type.  The  researches  of 
Houston  and  Rankin  have  demonstrated  that  the  coccus 
found  in  the  simple  basic  type  differs  in  its  opsonic  and  agglu- 
tinative reactions  from  the  coccus  found  in  epidemic  cases. 
Nevertheless,  in  the  opinion  of  the  writer,  the  serum  should 
always  have  a  fair  trial  in  every  sporadic  case  in  which  the 
diagnosis  of  tubercle  can  be  e.^ccluded,  especially  as  it  appears 
that  its  injection  cannot  do  harm,  if  the  cerebro-spinal  fluid 
be  first  permitted  to  drain  away  through  the  needle  belore 
injection. 

Recently,  urotropine  has  been  e.xtolled  for  its  antiseptic 
action  ;  it  may  be  given  by  the  mouth,  but  there  is  no  proof 
that  it  has  any  tffect. 

As  the  accumulation  of  the  inflammatory  fluid  products  in 
the  cerebral  ventricles  leads  to  their  distension,  owing  to 
blocking  of  the  iter  and  the  openings  Irom  the  fourth 
ventricles,  hydrocephalus  is  liable  to  supervene.  Lumbar 
puncture  is  clearly  indicated  at  this  stage,  though  its  effects 
are  usually  but  temporary. 

Incision  of  the  tympanic  membrane  on  both  sides  some- 
times affords  marked  relief  to  pressure  symptoms,  and  it  should 
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always  be  resorted  to  where  there  is  any  otitis  present. 

Mercury  unquestionably  is  of  great  value  in  aiding  the 
absorption  of  the  effused  liquid,  but  it  must  be  pushed  by 
inunction  till  its  physiological  effects  just  begin  to  show  them- 
selves. This  should  be  resorted  to  m  every  case  of  simple 
meningitis.  The  writer  has  so  many  times  witnessed  most 
striking  recoveries  from  full  doses  of  the  metal  by  the  skin, 
after  profound  coma  had  almost  obliterated  all  hope  of  im- 
provement, that  he  believes  it  to  be  unjustifiiible  to  abandon 
the  patient  to  his  fate  without  resorting  to  vigorous  treatment 
by  this  drug.  Iodides  may  be  employed  alone  or  in  conjunction 
with  mercurial  treatment. 

When  chronic  hydrocephalus  follows  and  the  case  does 
not  yield  to  lumbar  puncture,  little  permanent  good  need  be 
expected  by  tapping  the  ventricle  with  a  fine  needle,  intro- 
duced outside  the  longitudinal  sinus  through  the  anterior 
fontanelle.  The  only  procedure  from  which  any  lasting 
benefit  may  be  expected  is  drainage  of  the  lateral  ventricle  by 
the  introduction  of  a  fine  tube  of  gold,  bent  suitably  so  as  to 
reach  the  descending  horn  of  the  cavity  ;  the  upper  extremity 
of  the  tube  is  to  be  fastened  by  sutures  to  the  dura  mater  on 
its  smooth  internal  aspect.  By  this  operation,  the  fluid  in  the 
interior  of  the  distended  cerebral  cavities  is  brought  into  direct 
communication  with  that  in  the  subarachnoid  space. 

The  term  chronic  meningitis  is  sometimes  applied  to  the 
cases  of  simple  basic  meningitis  which  run  a  slow  course  of 
months,  and  these  are  identical  with  those  somewhat  rare 
examples  of  cerebrospinal  meningitis,  in  which  the  same  ob- 
structive factors  are  at  work  inducing  acquired  hydrocephalus, 
by  obhterating  the  passages  between  tlie  ventricles  and  the 
posterior  lymph  cistern.  The  only  treatment  from  which  any 
permanent  benefit  can  be  expected,  after  the  failure  of  mercur}' 
and  iudides,  lies  in  the  drainage  of  the  ventricles. 

The  acute  idiopathic  internal  hydrocephalus  of  Quincke,  being  due 
to  a  chronic  inflammatory  condition  ot  the  lining  menibratie  of 
the  ventricle  with  serous  accumulation  and  110  blocking  of  the 
iter,  yields  to  lumbar  puncture  in  conjunction  with  mercurial 
treatment. 

CEREBROSPINAL    MENINGITIS   (ePIDEMIC). 

This  affection  is  also  known  as  spotted  fever  and  as  cerebro- 
spinal fever,  and,  as  already  stated,  is  regarded  as  the  epidemic 
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form  of  the  sporadic  disease. 

The  treatment  is  to  be  conducted  upon  the  lines  laid  down 
for  the  management  of  simple  basic  meningitis.  Rest  in  a 
darkened  room,  with  the  head  elevated  and  ice  applied  to  the 
shaven  scalp,  are  clearly  indicated.  The  cerebral  symptoms — 
cephalalgia,  restlessness,  insomnia,  etc., — call  for  palliatives,  such 
as  bromides,  antipyrine,  and  an  occasional  dose  of  chloral  or 
trional.  Leeching  behind  the  ears  or  over  the  occiput  may  be 
employed  ;  mustard  to  the  nucha  or  the  application  of  the  ice- 
bag  to  the  spine  may  afford  relief  to  the  acute  spinal  symp- 
toms. Blistering  over  occiput  or  nucha  should  never  be 
employed  owing  to  the  danger  of  sloughing.  Morphia,  though 
generally  contra-indicated  in  other  forms  of  meningitis,  may 
safely  be  employed  to  relieve  violent  spinal  pain,  and  is 
especially  indicated  hypodermicallj',  when  the  vomiting  is 
uncontrollable  by  other  methods.  Fever  should  be  reduced 
by  continuous  cold  sponging,  or,  in  the  case  of  children,  by 
tepid  bathing. 

No  drug  possesses  any  specific  action  upon  the  growth 
and  development  of  the  Diplococcus  intracelliilarh,  but  un- 
questionably a  valuable  agent  lies  in  the  serum  of  Flexner, 
and  many  lives  in  recent  epidemics  have  been  saved  by  its 
use.  Thus,  in  the  Belfast  epidemic  of  1906- 1908,  Robb 
reduced  the  mortality  from  74  to  30  per  cent,  after  failing  to 
influence  the  death-rate  by  the  use  of  the  sera  of  Ruppel, 
Kolle  and  Wassermann,  or  Burroughs  and  Wellcome.  More 
recently  Robb  has  published  a  further  117  cases  with  only  2?, 
deaths,  which  represents  a  further  reduction  of  the  mortalit)- 
to  24  per  cent. 

As  in  the  employment  of  serum  therapy  in  other  microbic 
diseases,  such  as  diphtheria  and  tetanus,  the  "  time  "  element 
is  the  vital  factor  in  obtaining  the  best  results.  Thus  Flexner's 
serum  should  be  resorted  to  at  the  earliest  possible  moment 
after  the  diagnosis  has  been  established,  and,  during  an 
epidemic  when  suspicious  symptoms  are  met  with,  it  may  be 
advisable  not  to  lose  time  by  a  bacterial  investigation  or  by 
a  determination  of  the  opsonic  or  agglutination  tests,  buc  to 
inject  the  remedy  without  delay. 

Lumbar  puncture  under  anajsthesia  by  chloroform  having 
been  performed,  and  as  much  of  the  spinal  fluid  permitted  to 
escape  as  will  spontaneously  flow  through  the  needle,  20  to 
30  c.c.  of  the  serum,  at  a  temperature  of  100°  F.,  should  be 
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injected  slowly  by  gravitation  ;  a  gentle  pressure  of  the 
piston  towards  the  end  of  the  process  may  be  necessary  to 
inject  the  last  portion  of  the  dose.  The  injection  should  be 
repeated  in  6  or  8  hours,  if  the  spinal  serum  has  been 
noticed  to  be  purulent  ;  a  dose  every  day  or  every  second 
day  for  six  or  seven  times  may  be  necessary  in  severe  cases. 
Mild  cases  will  be  met  by  one  or  two  injections.  Acute 
fulminating  examples  of  the  disease  terminate  sometimes  in  a 
few  hours,  and  will  probably  prove  invulnerable  to  the  serum, 
but  when  possible  they  should  have  the  advantage  which  the 
serum  alone  holds  forth. 

Much  has  been  written  regarding  the  advantages  of  simple 
lumbar  puncture  in  cerebrospinal  fever.  Some  cases  unques- 
tionably have  been  markedly  benefited  by  the  operation  in  the 
acute  stages,  but  upon  the  whole  any  real  permanent  benefit 
from  its  repeated  use  is  only  obvious  in  the  later  stages  of  the 
disease  when  the  accumulated  fluid  is  causing  pressure  within 
the  cranium. 

Where  acquired  hydrocephalus  has  commenced  to  manifest 
its  presence,  through  blocking  of  the  communications  between 
the  interior  of  the  ventricles  and  the  posterior  lymph  cistern, 
lumbar  puncture  cannot  be  expected  to  exert  any  but  the  most 
temporarj'  relief.  At  this  period,  after  the  cessation  of  fever  and 
toxaemia,  a  trial  of  mercury  and  iodides  is  clearly  indicated,  and, 
as  in  the  hydrocephalus  which  follows  simple  basic  meningitis, 
when  these  agents  fail,  resort  to  drainage  of  the  ventricles  as  de- 
scribed in  the  preceding  article  should  be  gravely  considered. 

Prophylactic  Treatment. — Of  preventive  measures  nothing 
of  any  value  is  really  known,  since  it  remains  to  be  dis- 
covered by  what  route  the  coccus  gains  its  entrance  to  the 
body.  There  are  serious  doubts  about  the  truth  of  the  hypo- 
thesis that  it  enters  through  the  nasal  mucosa. 

The  organism,  demonstrated  by  Symmers  and  Wilson  in  the 
water-supply  during  the  Belfast  epidemic,  should  suggest  sterili- 
zation of  the  milk  and  water.  There  is  no  evidence  that  the 
disease  is  infectious  or  contagious,  in  the  ordinary  sense  in 
which  these  terms  are  employed.  Flexner's  serum  is  almost 
certainly  a  prophylactic,  but  the  suggestion  of  making  a 
spinal  puncture  and  injection  for  this  purpose  must  be  con- 
sidered as  L'topian.  The  serum  is  not  to  be  relied  upon  as 
a  curative  agent  when  administered  hypodermically  like  the 
other  sera  used  in  medicine. 
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CEREBROSPIXAL  FEVER.* 

SYMPTOMATOLOGY   AND   DIAGNOSIS. 

By  T.  J.  HORDER,  M.D..  B.Sc,  F.R.C.P. 
Assistant  Physician,  St.  Bartholomew's  Hospital,  etc. 

[With  Plates  XLI.-XLII.] 

GENERA!,. 

Definition. — A  specific  disease,  due  to  infection  of  the  bod}- 
by  the  meningococcus,  occurring  both  in  epidemic  and  in 
sporadic  form,  and  most  often  showing  itself  as  an  acute 
meningitis  tending  to  involve  the  whole  cerebrospinal  axis. 

The  Causal  Micro-organism. — The  meningococcus  (diplo- 
coccus  meningitidis  intracellularis)  is  a  paired  coccus,  largely 
intracellular  when  observed  in  an  inflammatory  exudate,  Gram- 
negative  in  its  staining  reaction.  Although  its  viability  outside 
the  body  is  slight  it  is  not  difficult  to  cultivate,  and  with 
care  it  is  readily  distinguished  in  the  laboratory  both  from  mi- 
crococcus catarrhalis  and  from  the  gonococcus— the  other  two 
pathogenic  micro-organisms  which  do  not  retain  Gram's  stain. 

Mode  of  Entrance  into  the  ZJorf^.— Although  some  doubt  still 
exists  on  this  point,  it  is  extremely  likely  that  the  coccus 
is  conveyed  directly  from  person  to  person,  most  often  by 
droplets  of  saliva  in  the  course  of  conversation,  coughing  and 
sneezing,  or  by  actual  contact.  The  frequent  incidence  of  the 
coccus  in  the  pharynx  both  of  patients  suffciring  from  the 
disease,  or  of  persons  with  nasal  and  pharyngeal  catarrh,  and 
of  healthy  persons  in  an  epidemic  zone,  suggests  most  strongly 

•  This  name  is  preferable  to  "cerebro-spinal  meningitis,"  because  actual 
meningitis  may  not  be  present,  or  may  not  constitute  the  main  lesion  ; 
but  also  because  cerebrospinal  meningitis  may  occur  as  an  incident  in  other 
infections  than  by  the  meningococcus.  "Cerebrospinal  fever"  connotes  an 
acute  specific  disease,  which  is  the  idea  we  wish  to  convey  by  the  name. 
"Meningococcus  infection"  would  briuR  the  various  pathogenic  possibilities 
of  the  micro-organism  into  line  with  those  of  the  pneumococcus,  with  which 
it  has  close  analogies.  But  just  as  "pneumonia"  is  a  convenient  term  to 
express  what  is  by  far  the  commonest  disease-process  caused  by  the  pneumo- 
coccus, so  "cerebrospinal  fever"  is  justified  because  it  expresses  the  disease 
process  most  frequently  caused  by  the  meningococcus. 
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that  the  mucosa  in  these  regions  is  the  usual  nidus  of  the 
microbe.  The  route  by  which  the  coccus  reaches  the  men- 
inges, whether  directly  through  the  bones  at  the  base  of  the 
skull  or  through  the  blood-stream,  is  unknown.  It  is  possible 
that  a  different  route  is  taken  in  different  cases. 

Is  there  a  Meningococcus  Pharyngitis  apart  from  Meningitis  ? 
— This  is  a  very  important  question,  but  one  that  is  extremely 
difficult  to  answer.  The  flora  of  the  mucosa  of  the  throat, 
when  this  is  the  seat  of  catarrh,  usually  yields  a  mi.xture  of 
micro-organisms  on  examination  ;  and  it  is  not  often  easy  to 
decide  which  is  chiefly  responsible  for  the  inflammation.  But 
very  suggestive  points  are,  (i)  that  the  meningococcus  is  in 
some  cases  the  dominant  microbe  grown ;  (2)  that  this  is 
more  consistently  the  case  if  the  swab  is  taken  directly 
from  the  pharyngeal  wall,  where  the  catarrh  is  often  most 
marked ;  and  (3)  that  these  cases  of  acute  or  sub-acute  pharyn- 
gitis yielding  meningococci  as  the  dominant  micro-organism 
are  more  common  in  the  epidemic  areas.  Such  considera- 
tions have  led  some  observers  to  hold  the  view  that 
cerebrospinal  fever  has  an  initial  cataixhal  stage  which  may, 
or  may  not,  pass  on  to  a  general  infection,  and,  still  later,  to 
meningitis.'  This  is  scarcely  the  place  to  discuss  the  matter 
at  length.  Reference  may,  however,  be  made  to  the  fact  that 
catarrhal  conditions  of  one  or  other  part  of  the  upper  respira- 
tory tract  are  common  at  the  outset  of  several  specific  fevers  ; 
that  a  "  septicaemic "  stage  undoubtedly  exists  during  the 
first  few  days  of  pneumonia,  and  during  several  days  at  the 
beginning  of  typhoid  fever ;  so  that  this  point  of  view  in 
regard  to  cerebrospinal  fever  does  but  bring  it  into  hne  with 
other  acvte  inlections.  The  question  is  bound  up  with  that 
of  nomenclature,  to  which  relercnce  has  been  made  in  the 
footnote  on  p.  636.  However  this  que.^tion  may  be  settled 
ultimately,  it  remains  a  fact  of  greit  significance  that  the 
more  extended  bacteriological  investigations  of  recent  years 
have  demor.straled  undoubtedly,  that  the  meningococcus  is 
present  in  a  large  number  of  throats  examined  during  a  period 
of  epidemic.  The  practical  importance  of  this  fact  can  scarcely 
be  exaggerated.     The  influence  of  mixed  infections  is  doubtless 

'  See  an  important  paper  by  Lundie,  Thomas  and  Fleming  in  the  Brit. 
Med.  Joum.  for  March  ao,  1915. 
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great ;  cerebrospinal  fever  epidemics  occur  during  the  winter 
and  early  spring,  at  which  seasons  catarrhs  associated  with 
the  pneumococcus,  M.  catarrhalis,  streptococci,  and  other  less 
common  micro-organisms  are  specially  rife.  A  correspondence 
as  regards  incidence  between  cases  of  pneumonia  and  of 
cerebrospinal  fever  has  definitely  been  established. 

Incubation  Period. — This  appears  to  be  variable,  but  it  is  pro- 
bably short.     Observations  tend  to  place  it  at  about  four  days. 

SYMPTOMATOLOGY. 

Clinical  Types  of  Cases. — The  disease  is  protean  in  its 
features,  and  especially  in  its  modes  of  onset.  This  fact  is 
daily  being  borne  in  upon  the  mind  of  the  practitioner  more 
and  more,  as  he  himself  becomes  faced  with  manifestations 
of  it  that  defy  his  preconceived  ideas  and  the  knowledge 
he  has  got  from  text-books  and  teachers.  It  is  not  so  much 
that  his  eyes  are  closed  to  the  possibility  of  cases  arising  in 
his  own  practice  as  that  he  scarcely  knows  what  to  look  for, 
and  therefore  fails  to  recognize  the  stigmata  of  the  infection 
when  they  face  him.  No  doubt  the  safest  attitude,  pending 
personal  experience  of  the  disease,  is  to  be  suspicious  of  all 
cases  of  acute  illness  which  do  not  conform  to  well-known 
categories.     Quod  nan  est  prater  naturam  non  fidendum. 

Out  of  the  large  number  of  different  manifestations  that 
occur,  certain  cases  repeat  themselves  with  suflicient  constancy 
to  constitute  "types"  capable  of  description. 

I. — THE    ORDINARY    TYPE. 

This  begins  with  the  symptoms  of  an  acute  specific  fever, 
and  for  the  first  day  or  two  there  may  be  nothing  to  dis- 
tinguish the  illness  from  one  or  other  of  several  acute  febrile 
infections.  The  onset  is  usually  sudden,  with  headache,  fever, 
general  malaise,  and,  very  often,  vomiting.  The  headache  is 
apt  to  be  very  intense,  is  often  localized  at  the  occiput,  and 
shows  little  or  no  response  to  the  customary  palliative  drugs 
given  to  relieve  it.  The  temperature  usually  rises  rapidly,  and 
attains  a  fairly  high  degree  early  in  the  onset  (i03°-i04°). 
There  is  frequently  a  rigor  in  the  adult,  or  a  convulsion  in 
the  infant  or  child.  Vomiting  is  more  often  met  with  in 
children   than   in   infants,   and    is    quite    common    in    young 
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adults. 

In  addition  to  the  three  cardinal  symptoms  at  the  onset, 
headache,  fever,  and  vomiting,  the  following  are  quite  common, 
but  are  not  nearly  so  constant : — delirium,  pains  in  the  neck 
and  limbs,  and  some  degree  of  catarrh  either  of  the  nose, 
nasopharynx,  conjunctiva,  or  ear.  In  some  cases  there  may 
be  considerable  bronchial  catarrh,  and  in  others  definite 
enteritis.  In  addition  to  the  pains  referred  to  the  limbs,  there 
may  be  actual  swelling  of  joints.  After  from  24  to  48  hours 
of  these  initial  symptoms, 
evidence  of  meningeal 
irritation  begins  to  show 
itself  :— 

I.  The  Pulse,  though 
frequent,  often  shows  a 
relative  in  frequency  as 
compared  with  the  tem- 
perature. This  relative 
in  frequency,  however, 
may  not  be  noticeable 
if  the  case  is  a  very 
severe  one.  The  fre- 
quency may  then  be  re- 
latively greater  than  the 
height  of  the  temperature. 
The  frequency  is  apt  to 
vary  much  from  hour  to 
hour,  and  from  day  to 
day,  even  when  the  mini- 
mum   frequency   is    high. 
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Chart  l.—Shoiving  the  pulse  and  temperature 
curves  during  one  week  in  a  case  oj  cere- 
brospinal jever.  To  illustrate  the  marked 
irregularities  in  pulse  frequency  at  different 
times  of  the  day,  and  the  lack  of  correspond- 
ence between  pulse  frequency  and  height  of 
tever. 


This  feature,  and  the  general  lack  of  correspondence  between 
pulse  frequency  and  height  of  temperature,  is  illustrated  in 
Charts  I.-III.  The  pufee  rhythm  is  often  affected,  causing 
irregularity. 

2.  The  Respirations  are  frequent,  and,  like  the  pulse,  are 
apt  to  show  irregularity  in  rhythm— either  the  Cheyne-Stokes 
type  of  breathing,  or,  as  is  more  usual  in  older  children  and 
adults,  a  less  periodic  type,  showing  long  intervals  ot  apncea 
or  deep  sighs. 

3.  Fades  and  Posture. — The  vasomotor  control  is  lost  very 
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Chart  II. — Shelving  the  pulse  and  temperature 
cutves during ontueek  in  a  case  of  pneumonia. 
To  illustrate  the  relative  uniformity  of  pulse 
frequency  and  the  correspondence  between 
pulse  frequency  and  height  of  fever. 


Chart  III. — Showing  the  pulse  and  temperature 
curves  during  ont  week  in  a  case  of  typhoid 
fever.  To  illustrate  the  relative  uniformity 
of  pulse  frequency  and  the  correspondence 
between  pulse  frequency  and  height  oj  fever. 


early ;  indeed,  it  is  per- 
haps the  first  sign  of  direct 
nerve  involvement.  The 
face  is  flushed,  but  this 
flushing  of  the  face  is  apt 
to  vary  from  hour  to 
hour.  Quite  early  it  may 
be  noted  that  the  patient 
chooses  to  lie  on  his  side, 
and  is  uncomfortable  if 
placed  on  his  back  ;  such 
an  observation  may  lead 
to  examination  of  the  neck 
muscles,  which  are  then 
found  to  be  a  litile  stiff 
(r.  i.).  The  legs  are  often 
kept  bent  at  the  knees. 

4.  The  Mental  State. — 
Delirium  is  very  common 
though  by  no  means  in- 
variable. Coma  is  not 
present  until  the  condition 
of  the  patient  is  prac- 
tically hopeless,  either 
because  the  type  of  case 
is  fulminating,  or  because 
the  diagnosis  has  been 
long  delayed  and  the  in- 
tracranial pressure  has 
become  very  high.  Earlier 
than  this  it  is  generally 
possible  to  rouse  the 
patient  from  his  condition 
of  stupor.  Exacerbations 
of  great  restlessnes.«,  with 
complete  insomnia,  are 
common,  and  it  may  even 
be  difficult  to  keep  the 
patient  in  bed.  These 
mental  crises  bv  no  means 
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indicate  a  fatal  issue,  but  they  raise  the  question  of  a  further 
drainage  of  the  cerebrospinal  fluid  if  this  has  already  been 
done  earlier  in  the  course  of  the  disease. 

5.  The  Reflexes  and  the  Knee-jerk. —  No  general  rules  seem  to 
apply,  and  very  little  value  must  be  attached  to  these  in 
making  a  diagnosis.  The  knee-jerk  is  so  often  absent  in 
severe  cases  of  many  acute  general  infections  (e.g  pneumonia), 
that  its  absence  here  gives  no  help.  Perhaps  its  presence  is 
actually  a  slight  point  in  favour  of  cerebrospinal  fever  in  a 
doubtful  case.  The  extensor  plantar  response  (Babinski's 
sign)  is  often  present,  but  it  must  be  remembered  that,  like 
Kernig's  sign,  it  is  physiologically  present  in  infants. 

6.  Sensory  Disturbances. — Pain  is  quite  common  at  the  onset 
of  the  disease,  and  may  be  referred  to  almost  any  part, — a 
whole  extremity,  or  one  or  more  joints.  Hyperaesthesia  is 
another  common  feature, — especially  in  the  form  of  intoler- 
ance for  hght  and  noise. 

7.  Eye  Changes : — 

(a)  r/«e /k/iiVs  show  many  variations.  The  most  com- 
mon change  is  dilatation,  a  condition  which  is 
said  not  infrequently  to  be  increased  by  stimu- 
lation of  the  skin  of  the  neck,  or  by  attempting 
to  overcome  the  stiffness  of  the  neck  muscles. 

(6)  Squints  may  be  present,  and  )iystag)nus  is  not 
uncommon. 

(c)  Optic  Neuritis  is  not  usual,  and  is  certainly  later 
to  appear  in  this  disease  than  in  tuberculous 
menmgit!S. 

8.  Stiffness  of  the  Neck. — Too  much  importance  cannot 
possibly  be  attributed  to  this  sign,  and  it  should  be  searched  for 
early  rather  than  be  allowed  to  attract  attention  after  it  has  become  a 
marked  feature.  It  is  probably  present  m  a  shghc  but  dc- finitely 
ascertainable  degree  very  early  in  the  disease,  and  its  discover}', 
in  the  absence  of  local  causes,  is  of  the  utmost  moment,  for  it 
determines  at  once  the  question  of  lumbar  puncture.  Refer- 
ence has  already  been  made  to  the  fact  that  the  patient 
declines  the  supine  position,  because  this  brings  the  occiput 
upon  the  pillow  and  thus  puts  the  muscles  of  the  neck  upon 
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the  stretch,  whereas  the  lateral  posture  allows  the  occiput  to 
fall  back  and  flexes  the  affected  muscles.  But  in  all  cases 
in  which  cerebrospinal  fever  is  suspected,  the  neck  must  be 
examined  carefully  and  critically  by  placing  the  occiput  in  the 
hollow  of  the  hand  and  testing  the  movements  of  the  head, 
especially  that  of  dropping  ihe  chin  forwards.  It  is  of  value 
to  remember  that  a  very  slight  and  doubtful  degree  of 
rigidity  present  at  the  beginning  of  this  examination  may 
become  much  more  definite  and  unmistakable  after  a  few 
movements  are  undertaken.  The  examination,  therefore,  should 
not  be  hastily  abandoned  as  negative,  but  very  thoroughly 
persisted  in  until  it  is  certain  that  no  stiffness  exists.  It  must 
be  remembered,  too,  that  at  an  early  stage  of  the  disease 
the  stiffness  of  the  neck  may  be  transitory  ;  the  examination 
should,  therefore,  be  repeated  frequently.  If  the  patient  is  an 
adult,  and  is  fully  conscious,  his  statement  that  the  mani- 
pulations are  uncomfortable  is  in  itself  a  suspicious  thing,  even 
in  the  absence  of  definite  rigidity. 

As  the  meningeal  inflammation  increases,  the  rigidit}- 
becomes  persistent  and  unmistakable,  and  spreads  to  the  rest 
of  the  spine,  which  becomes  poker-like  ;  so  that,  in  a  child,  the 
whole  body  can  be  raised  from  the  bed  in  a  fully  extended 
position  by  the  hand  placed  behind  the  occiput. 

Two  further  results  of  this  increased  rigidity  may  be 
present :  retraction  of  the  head  and  opisthotonos,  the  whole  spine 
being  arched  so  that  the  occiput  and  the  sacrum  form  the 
extreme  points  of  a  curve  with  its  convexity  forwards.  These 
two  features  are  much  more  common  in  infants  than  in  older 
children  or  in  adults ;  they  are  almost  constant  signs  in  the 
sporadic  cases  of  cerebrospinal  meningitis,  originally  desig- 
nated "cervical  opisthotonos  of  infants"  ( Gee  and  Barlow). 

9.  Kernig's  Sign. — This  sign  is  nearly,  or  quite,  equal  to  neck 
rigidity  in  its  importance  as  a  diagnostic  point.  It  is  due  to  a 
slight  stifiening  of  the  hamstring  muscles,  resulting  in  the 
patient's  inability  to  keep  the  knees  extended  if  the  hip  is 
flexed.     It  may  be  sought  for  in  two  ways  — 

(a)  By  raising  the  shoulders  from  the  bed,  so  that  the  body 
is  bent  at  the  hips  ;  the  legs  will  be  drawn  up  into 
a  position  of  flexion  at  the  knees. 

{b)  By  raising  the  fully-extended  leg  with  the  body  lying 
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flat  on  the  bed  ;  as  the  hip  becomes  more  and  more 
flexed,  the  knee  cannot  be  kept  extended  nearly  as 
long  as  it  can  in  health. 

Kernig's  sign  is  present  as  a  physiological  condition  in 
infants  up  to  the  age  of  about  two  years ;  it  is,  therefore, 
without  pathological  significance  until  after  this  age. 

To  complete  this  account  of  the  clinical  picture,  it  remains 
to  consider  three  other  features  in  the  symptom-complex,  not 
entirely  referable  to  the  meningitis,  but  to  the  general  toxic 
state  as  well. 

I.  The  Temperature. — The  temperature  chart  in  cerebro- 
spinal fever  shows  no  very  constant  type.  In  almost  all 
cases  the  temperature  rises  suddenly,  and  in  the  fulmina- 
ting and  hvper-acute  cases  to  a  considerable  height.  It 
usually  remains  high  in  the  malignant  type,  the  patient  dying 
oftimes  with  a  true  hyperpyrexia.  In  the  very  acute  cases, 
the  chart  often  presents  the  picture  of  a  continued  fever,  with 
but  slight  remissions,  like  that  seen  in  typhoid  during  the 
second  week.  In  less  acute  cases  (the  "  ordinary  "  type),  the 
form  of  the  temperature  varies  very  considerably.  Quite  often 
it  can  only  be  called  an  irregular  fever  of  moderate  degree, 
falling  gradually  to  normal  with  the  subsidence  of  the  acute 
symptoms. 

Sometimes  the  onset,  if  the  temperature  happens  to  be  for 
some  reason  recorded  from  the  very  beginning,  is  seen  to  be 
marked  by  two  or  three  days  of  quotidian  intermittent  fever, 
followed  by  a  more  continued  but  irregular  type.  This  is 
illustrated  in  Chart  IV.,  Plate  XLI.,  from  a  case  in  which  the 
cerebrospinal  fever  began  abruptly  on  the  fourth  day  after  the 
termination  of  fever  due  to  measles.  This  chart  also  illustrates 
ver}'  well  the  sharp  fall  in  temperature  following  lumbar  puncture 
and  the  use  of  serum,  the  fever  ending  by  crisis  after  the  second 
puncture. 

Another  type  of  chart  shows  a  tendency  for  the  fever  to 
become  quotidian  intermittent  after  the  first  week  or  two, 
and  remain  so  for  a  considerable  time.  Chart  V.,  Plate  XLI., 
illustrates  this.  In  this  patient  the  administration  of  quinine 
had  the  curious  effect  of  deferring  the  rise  of  temperature 
for  two  or  more  days.  There  was  no  evidence  of  malarial 
infection,  and  the  patient  (a  youth  aged  17)  had  never  been 
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out  ol  England.  Recovery  was  complete  in  this  case.  Some 
chronic  cases  show  this  quotidian  fever  for  several  weeks,  or 
even  months.  On  the  other  hand,  some  of  the  chronic  cases 
are  afebrile.  In  the  "  postbasic "  type  in  infants  absence  of 
fever  is  quite  common. 

Occasionally  sharp  rises  of  temperature  are  seen,  very 
frequently  in  cases  that  appear  to  be  gradually  mending, 
even  when  the  original  fever  has  subsided  for  several  days. 
They  may  last  a  few  hours  only,  or  one,  two,  or  three  days. 
Tney  are  often  accompanied  by  a  return  of  the  headaihe, 
by  insomnia  and  restlessness,  or  by  an  increase  of  the  stiffness. 
Sometimes  no  appreciable  set-back  occurs  at  the  time  of 
their  appearance.     (See  §  on  course  of  the  disease.) 

2.  Skht  Eruptions  are  very  variable,  both  in  different 
epidemics  and  in  different  stages  of  the  same  epidemic. 

(a)  The  small  dark  petechise,  which  gave  the  name 
"  spotted  fever "  to  the  disease,  are  often  quite 
absent.  They  are  more  common  in  fulminating  and 
in  very  acute  cases  than  in  those  that  are  less 
severe.  These  spots  are  apt  to  occur  much  more 
frequently  in  some  epidemics  than  in  others. 
They  are  rarely  very  extensive  in  distribution, 
often  at  most  a  few  small  hasmorrhagic  spots  about 
the  abdomen,  chest,  and  thighs.  But  occasionally 
they  are  very  profuse  indeed,  and  I  have  seen  a 
child  suffering  from  the  disease,  whose  trunk  was 
completely  covered  with  minute  purpuric  spots  like 
flea-bites. 

(b)  Quite  as  common,  perhaps,  as  the  purpuric  eruption  is 

the  appearance,  during  the  first  three  or  four  days,  of 
rose  spots  scattered  discretely  over  the  body,  and 
involving  the  forearms  and  legs  as  well  as  the  trunk. 

(c)  A   more  equivocal    rash,  macular    or   scarlatiiiiform  in 

character,  may  appear  later  in  the  course  of  the  dis- 
ease; this  only  raises  difficulties  in  diagnosis  from  the 
acute  exanthems  if  the  day  of  their  appearance  in 
relation  to  the  first  day  of  the  disease  be  not  taken 
into  account.  These  rashes  are  apt  to  be  very  eva- 
nescent, and  they  not  infrequently  synchronize  with 
an  exacerbation  in  the  meningeal  symptoms  (v.  t.). 

(d)  Herpes  is  very  common,  and  is  said  by  some  observers 
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to  be  even  more  common  in  this  disease  than  in 
pneumonia.  It  is  not  usually  very  extensive,  but  it 
may  involve  other  areas  than  the  customary  one 
about  the  lips  and  nose,  such  as  the  inside  of  the 
mouth,  the  eyes,  and  the  hands  and  feet. 

3.  The  Blood. — The  progressive  anaemia  present  in  all  acute 
infections  is  present  here  as  well.  A  marked  leucocytosis 
occur?,  and  a  common  figure  to  find  in  cases  of  ordinary 
Severity  is  20,000-25,000.  The  meningococcus  can  often  be 
isolated  from  the  blood  by  culture  during  the  first  few  days 
of  the  disease,  showing  that,  in  cases  of  the  ordinary  acute 
type,  cerebrospinal  lever  is  a  general  infection  just  as  are 
pneumonia  and  typhoid  fever.  In  the  hyper-acuie  and  fulmi- 
nating forms  positive  blood  cultures  are  almost  constantly 
obtained. 

Next  in  frequency  to  the  ordinary  acute  type  of  case  is 

II. — THE    HYPER-ACUTE    TYPE. 

It  is  not  uncommon  in  young  adults.  The  invasion 
symptoms  are  abrupt,  and  the  patient  is,  from  the  first,  very 
ill.  Delirium  is  marked,  with  most  tiresome  insomnia,  and 
the  headache  may  drive  the  patient  to  a  state  of  acute  mania. 
The  temperature  is  apt  to  be  very  high  (i04°-io6°).  The 
meningococcus  is  readily  grown  from  the  blood  by  culture, 
and  may  even  be  demonstrated  in  coverslip  preparations 
made  from  the  blood  direct.  After  three  or  four  days  the 
active  mental  state  changes  to  stupor,  and,  if  the  cerebral 
pressure  is  not  relieved  by  lumbar  puncture,  this  passes  on  to 
coma.  Even  then,  there  is  a  great  tendency  for  the  patient 
to  slip  back  into  a  similar  state,  so  that,  with  pulse  and 
respiiations  rising  in  frequency,  insensitive  pupils  and  absence 
ot  corneal  reflex,  the  vital  functions  rapidly  fail  and  death 
occurs. 

III. — THE    FULMINATING   OR    MALIGNANT   TYPE. 

This  form  is  more  apt  to  occur  during  the  evolution  of 
an  epidemic  than  at  other  times.  But  it  is  by  no  means 
unknown  as  a  sporadic  manifestation  of  the  disease.  The 
abrupt  onset  of  fever,  headache,  and  delirium,  rapidly  passing 
into  coma,  the  whole  course  of  the  disease  may  not  exceed 
twelve  hours.  It  may  even  be  less  :  "...  he  went  out  to  his 
father  to  the  reapers.    And  he  said  to  his  father,  My  head 
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my  head.  .  .  .  And  when  he  had  taken  him  and  brought  him 
to  his  mother,  he  sat  on  her  knees  till  noon,  and  then 
died."  It  is  the  occurrence  of  these  fulminating  cases  that 
accounts  for  much  of  the  horror  associated  with  the  disease 
in  the  lay  mind.  The  newspaper  records  of  inquests  held 
upon  victims  of  cerebrospinal  fever  indicate  the  abruptness 
of  most  of  these  cases  and  their  rapid  course. 

IV. — MILD    TYPE. 

These  cases  are  said  to  be  common  during  the  decline  of 
an  epidemic.  It  is,  at  present,  quite  impossible  to  say  with 
what  frequency  they  occur,  because  unless  they  are  subjected 
to  the  confirmatory  procedure  of  lumbar  puncture,  the  diag- 
nosis must  always  remain  in  doubt.  But  in  the  presence 
of  an  epidemic,  a  patient  presenting  the  symptom-complex 
of  headache,  malaise,  pains  in  the  back  and  limbs,  slight  fever, 
and  stiffness  of  the  neck,  is  probably  suffering  from  a  mild 
grade  of  meningococcus  infection.  As  there  is  no  possible 
guarantee  that  the  case  may  not  show  some  rather  sudden 
exacerbation,  it  is  advisable  in  all  such  cases  to  proceed  to 
lumbar  puncture. 

V. — POST-BASIC    MENINGITIS    OF   INFANTS. 

This  is  the  disease  originally  described  by  Gee  and  Barlow 
under  the  name  "  cervical  opisthotonos  of  infants."  Most 
authorities  are  now  agreed  that  the  micro-organism  causing 
this  condition  is  identical  with  the  meningococcus.  The  con- 
dition constitutes  a  persisting  series  of  sporadic  cases  of 
meningococcus  infection,  with  certain  features  that  are  ap- 
parently determined  by  the  age  of  the  patient.  The  anterior 
fontanelle  bulges,  and  this  yields  a  valuable  aid  to  diagnosis. 
Although  usually  abrupt  in  onset,  many  of  the  cases  quickly 
become  sub-acute,  and  a  fair  proportion  of  them  become 
chronic.  The  patients  waste  very  considerably,  and 
develop  a  secondary  hydrocephalus  which  is  often  fatal. 
Complete  blindness  occurs  with  some  frequency,  and  other 
affections,  either  of  special  senses  or  of  motor  functions,  are 
apt  to  remain  if  recovery  occurs. 

These  are  the  five  types  of  the  disease  which  deserve 
recognition.  But  aberrant  forms  occur,  diflicult  of  recognition, 
and  until  the  symptoms  of  meningitis  evolve,  or  some  chance 
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material  obtained  from  the  patient  yields  an  unexpected 
growth  of  meningococci,  a  diagnosis  is  scarcely  possible. 
Thus,  the  case  may  come  under  treatment  as  a  septicaemia 
without  meningeal  symptoms  ;  or  as  a  bronchopneumonia  in 
a  child  ;  or  simulating  rheumatic  fever  by  synovitis  and  profuse 
acid  sweats. 

COURSE   OF   THE    DISEASE. 

This  is,  fortunately,  interrupted  in  a  growing  percentage 
of  cases  by  modern  methods  of  treatment.  No  more  strik- 
ing event  occurs  in  modern  therapeutics  than  the  rapid 
amelioration  of  the  symptoms  in  a  case  of  cerebrospinal 
fever  following  lumbar  puncture,  drainage  of  the  accumulation 
of  inflammatory  exudate,  and  the  intra-spinal  use  of  anti- 
meningococcus  serum.  There  are  three  modes  of  termination, 
as  there  are  in  most  diseases. 

1.  Recovery. — This  is  gradual  when  it  occurs,  and  is  often 
interrupted  by  sudden  recrudescences,  throwing  the  patient 
back  into  a  state  which  calls  for  renewed  anxiety.  Even 
when  a  marked  remission  has  occurred  in  the  main  symptoms, 
the  patient  is  by  no  means  safe  from  these  "  crises,"  which 
form  a  striking  feature  of  the  disease.  They  may  be  due  to 
actual  extension  of  the  infective  process  into  some  further 
area  of  the  pia-arachnoid  system,  or  to  mechanical  events 
connected  with  the  condition  of  acute  hydrocephalus  that 
exists,  or  to  both  of  these.  (See  §  on  temperature.)  If 
recovery  takes  place,  it  is  usually  during  the  second  or  third 
week  in  the  ordinary  type  of  case.  Convalescence  is  not 
often  interrupted.  It  may  be  some  weeks,  however,  before 
the  throat  is  free  from  the  meningococcus. 

2.  Death. — Fulminating  cases  are  invariably  fatal  by  coma 
in  from  one  to  three  days.  Very  acute  cases  show  a  high  degree 
of  mortality  during  the  first  week.  The  ordinary  type  of 
case  is  not  usually  fatal  except  by — 

3.  Becoming  chronic. — If  the  "  crises  "  already  referred  to 
continue,  the  patient  passes  into  a  state  of  progressive  emacia- 
tion, with  chronic  hydrocephalus.  The  wasting  is  sometimes 
extreme.  The  rigidity  becomes  very  marked,  and  approaches, 
even  in  adults,  to  that  degree  termed  cervical  opisthotonos 
in  infants.    Feeding  becomes  difficult,  and  this  adds  to  the 
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vs-asting  due  to  trophic  diiturbances.  Optic  neuritis  develops. 
The  temperature  may  be  normal,  or  may  show  occasional 
sharp  rises,  or  there  may  be  a  regular  quotidian  intermittent 
fever.  The  patient  may  continue  in  this  unsatisfactory  state 
for  several  weeks,  or  even  months,  and  yet  may  eventunlly 
recover,  without  any  undesirable  residual  def'Xts.  But 
more  often  than  this  he  gradually  succumbs  to  the  disease, 
or  recovers  to  be  left  with  mental  defect,  amaurosis,  deafness 
or  hemi-  or  di-plegia, 

DIAGNOSIS. 

I. — FROM    OTHER    DISEASES,    NOT    PRODUCING    MENINGITIS. 

Fulminating  cases  of  cerebrospinal  fever  are  usually  fatal 
before  a  diagnosis  has  been  made.  No  doubt  it  is  a  sound 
principle  to  perform  lumbar  puncture  in  ever)'  case  of  deep 
stupor,  or  of  coma,  when  the  cause  is  obscure.  Certainly  this 
should  always  be  done  if  fever  is  present  too.  It  is  extremely 
unlikely,  however,  that  even  this  procedure  would  save  the 
patient's  life  in  this  type  of  the  infection.  Blood  culture 
almost  always  yields  a  positive  result  in  these  cases,  but  the 
patient  is  usually  dead  before  the  meningococcus  has  shown 
itself  on  the  culture  media.  In  the  hyper-acute  cases,  the 
diagnosis  becomes  a  matter  of  much  more  vital  importance,  for 
the  gain  of  a  few  hours  in  treatment  may  undoubtedly  save 
life  time  after  time.  These  cases  are  often  mistaken  for  severe 
forms  of  "  t>t/?Menza,"  for  pneumonia  before  the  appearance  of 
physical  signs,  or  for  one  or  other  of  the  acute  exanthemata ; 
less  often,  if  the  pains  in  the  limbs  are  severe,  for  rheumatic 
fever.  The  ordinary  type  of  case  is,  again,  most  often  confused 
with  "  influenza,"  and  even  when  cerebral  symptoms  develop 
these  are  too  frequently  thought  to  be  toxic  rather  than  due  to 
inflammation  of  the  meninges.  The  practitioner  will  do  well 
to  bear  in  mind  the  following  helpful  points  in  making  the 
distinction  between  meningitis  and  toxaemia  in  a  febrile  case 
with  "  head  symptoms  "  : — 

I.  If  Headache  and  Delirium  occur  at  the  same  moment, 
meningitis  is  probably  present,  and  not  merely  tox- 
aemia. Contrast  typhoid  fever  (toxaemia),  in  which 
headache  and  delirium  alternate,  the  patient  being 
apparently  free  from  pain  when  he  is  delirious,  with 
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cerebrospinal  fever  (meningitis),  in  which  the  patient 
is  delirious  about  his  headache.  This  distinction  is  an 
old  observation,  originally  attributed  to  Sir  Wm. 
Jenner,  and  it  is  one  of  great  value. 

2.  Vomiiino;. — If  this  occurs,  not  merely  at  the  onset  of  the 

fever  but  on  subsequent  days  also,  it  is  suggestive 
of  meningitis. 

3.  The  Pulse  and  Respirations. — Irregularities  in  rhythm  are 

in  favour  of  meningitis,  and  so  is  a  relatively 
low  pulse  rate  provided  typhoid  fever  can  be 
eliminated. 

4.  Stiffness  of  the  Neck,   without  signs  of  otitis  or  other 

locid  infl-immation,  even  though  it  exists  only  in  a 
slight  degree,  is  strongly  in  favour  of  meningitis  ;  if 
the  stiffness  increases,  rather  than  decreases,  with 
e.xamination,  the  presumption  is  greater  still. 

5.  Kernig's  Sign,  provided  the  patient  is  over  two  years  of 

age,  may  be  taken  as  of  equal  significance  with 
rigidity  of  the  neck. 

If  one  or  more  of  these  features  is  present  in  a  febrile 
case  of  doubtful  nature,  the  practitioner  is  justified  in  proceed- 
ing forthwith  to  lumbar  puncture,  without  which  an  absolute 
diagnosis  of  meningitis  cannot  be  made,  still  less  the  nature 
of  the  meningitis  if  it  be  present.  Moreover,  to  perform  the 
puncture  is  of  great  therapeutic  value  to  the  patient,  should 
the  disease  turn  out  to  be  the  more  serious  alternative,  whilst 
no  harm  is  done  if  it  should  be  the  less  serious.  Indeed,  in 
certain  acute  infections  such  as  pneumonia,  when  a  state  of 
"  meningism "  is  present,  or  toxic  head  symptoms  closely 
resembling  those  of  meningitis,  a  lumbar  puncture  usually 
relieves  the  condition,  and  may  quite  abolish  it. 

11. — FROM    OTHER   FORMS    OF    MEN'INGITIS. 

The  distinction  between  meningococcus  meningitis  and 
pneuinococcHS  or  influenzal  meningitis  on  clinical  grounds  is  too 
speculative  to  require  discussion  ;  it  must  be  settled  by  lumbar 
punctue.  Streptococcus  meningitis  usually  complicates  some 
"  septic "  focus  about  the  skull,  and  most  often  middle  ear 
disease.  Tuberculous  meningitis  presents  these  points  of 
contrast  :  it  is  less  abrupt  in  onset ;  the  temperature  is  rarely 
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high  (except  as  an  ante-mortem  event)  ;  rigidity  of  the  neck  is 
transient  and  ill-marked,  or  is  absent ;  optic  neuritis  appears 
much  earlier ;  in  adults,  aphasia  is  a  common  and  an  early 
symptom  ;  true  (paralytic)  squint  is  common  ;  in  children,  the 
"  peevish "  condition  durii;g  the  first  week  is  much  more 
marked;  and  in  all  patients  the  depth  of  stupor  after  the 
7th  to  loth  day  is  much  greater.  But  even  these  things  are 
suggestive  merely.  It  suffices  only  to  decide  that  meningitis 
is  probably  present ;  the  results  of  lumbar  puncture  must  be 
relied  upon  to  settle  the  nature  of  the  infection. 

LUMBAR    I'USXTURE. 

However  high  a  degree  of .  probability  the  result  of  a 
general  examination  may  yield  that  a  patient  is  suffering 
from  meningitis,  confirmation  of  this  diagnosis  rests  en- 
tirely upon  the  results  of  lumbar  puncture.  For  two  reasons 
it  should  not  be  deferred  :  it  establishes  the  diagnosis  in  the 
great  majority  of  cases  ;  and  it  is  the  most  valuable  point  in 
treatment  in  the  event  of  a  positive  result.  It  is  probable 
that  even  to-day,  with  cases  of  cerebrospinal  fever  occurring 
over  very  widespread  areas  in  this  country,  the  great  majority 
of  practitioners  are  unacquainted  with  this  important  method 
of  clinical  investigation.  This  lack  of  knowledge  should  be 
repaired  as  early  as  possible.  It  is  not  necessary  to  wait  for  an 
actual  case  of  suspected  meningitis  in  order  to  become  an  fait 
with  the  technique  of  the  process,  for  it  may  easily  be  learnt 
by  practice  upon  the  cadaver  in  the  postmortem  room.  With 
the  intention  of  assisting  the  practitioner  to  perform  the 
operation  without  difficulty,  even  in  the  absence  of  preliminary 
practice,  the  following  account  of  the  steps  in  the  process  has 
been  made  as  explicit  as  possible. 

The  Question  of  an  Aneesthetic. — If  the  patient  is  an  infant,  it 
can  easily  be  held  in  the  position  about  to  be  described  by  the 
nurse  or  assistant.  In  the  case  of  a  child,  who  cannot  be 
made  to  understand  the  necessity  of  offering  no  resistance, 
a  general  auEesthetic  is  advisable.  In  an  adult  free  from 
delirium  or  stupor,  a  local  anaesthetic  (ethyl  chloride  spray 
or  novocain  injection)  is  useful.  In  a  delirious  adult  a  general 
anaesthetic  is  necessary  to  avoid  the  arching  of  the  back  when 
punctured,  which  makes  the  procedure  very  difficult. 

Choice  of  Apparatus. — Special  apparatus   are    unnecessary. 
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I'ig.    I. — Hkowing  position    oj    patient    and    operator,  and   surjace  marking,  in   t'le 
performance  oj  lumbar  puncture 
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Fi^.   2, — Barker's  needle,  used  in  lumbar  puncture. 
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A  long  stout  needle  with  a  syringe  may  be  used  ;  but  nothing 
is  so  useful  as  a  "  Barker's  needle,"  which  is  strongly  made  and 
is  fitted  with  a  stylet  the  point  of  which  is  cut  oft  flush  with 
the  point  of  the  needle,  whilst  the  other  end  terminates  in 
a  broad  flat  expansion  to  fit  against  the  palm  of  the  hand 
(Fig.  2,  Plate  XLII.). 

Position  of  the  Patient. — The  patient  is  placed  on  his  side 
near  the  edge  of  the  bed  and  in  a  good  light.  The  knees 
are  drawn  well  up,  and  the  head  is  bent  forwards  ;  the  trunk  is 
thus  arched  with  its  convexity  backwards.  Care  is  taken  that 
the  shoulder  lying  on   the  bed  is  not  resting  upon  a  pillow. 

Surface  Marking  for  the  Puncture. — Draw  a  horizontal  line 
between  the  summits  of  the  iliac  crests.  The  posterior  spinous 
process  lying  nearest  to  this  line  is  that  of  the  fourth  lumbar 
vertebra.  The  puncture  is  best  made  between  this  spinous 
process  and  that  of  the  fifth  lumbar  vertebra,  which  will  be 
felt  from  one-half  to  one-and-a-half  inches  below  it,  according 
to  the  age  of  the  patient.  I'he  puncture  is  made  in  the  middle 
line  in  an  infant  or  child,  and  about  one-third  of  an  inch  to 
either  side  of  the  middle  line  in  an  adult,  so  as  to  avoid  the 
tense  ligaments  lying  in  the  exact  mesial  position,  which 
are  difficult  to  pierce.  The  needle  may  be  inserted  directly 
in  young  patients,  but  in  an  adult  it  is  useful  to  make  a  pre- 
liminary puncture  of  the  thick  skin  by  the  point  of  a  sharp 
scalpel  (Plate  XLII.,  Fig.  i). 

Making  the  Puncture. — The  region  of  skin  which  includes 
these  two  vertebrae  is  now  thoroughly  cleaned  with  soap  and 
water,  followed  by  acetone  or  alcohol ;  or  it  may  be  rubbed 
or  painted  over  with  iodine  in  spirit.  Entering  at  the  spot 
indicated  the  needle  is  directed  forwards  and,  in  an  adult,  with 
a  slight  inclination  upwards  and  inwards.  If  obstruction  be 
encountered,  this  is  probably  by  bone  ;  the  needle  is  withdrawn 
a  little  way,  and  its  direction  is  slightly  altered  in  the  vertical 
plane  until  it  is  felt  to  enter  the  canal.  The  distance  the 
needle  is  inserted  varies  with  the  size  of  the  pr.tient, — from 
i^  inches  in  an  infant  to  3i  inches  in  an  adult.  It  is  advisable 
to  test  the  position  of  the  needle  as  soon  as  it  is  thought 
from  the  "  feel "  that  it  has  entered  the  theca.  In  this  way 
the  operator  avoids  piercing  the  venous  plexus  at  the  other 
side   of   the   canal, — the   common   source   of  the   blood   that 


652  THE  PRACTITIONER. 

occasionally  flows,  and  which  obscures  the  result  of  the 
puncture.  If  a  "dry  puncture"  results,  it  is  because  either 
the  needle  has  not  entered  the  canal  at  all,  or  has  struck  a 
nerve-root,  or  the  inflammatory  exudate  is  too  thick  to  flow 
through  it.  The  first  possibility  is  the  most  probable,  the 
last  very  unlikely. 

Collection  and  Examination  of  the  Fluid— -Assuming  a 
"  Barker's  needle  "  to  be  used,  the  first  few  drops  of  fluid  are 
allowed  to  run  into  a  vessel  containing  an  antiseptic  and  are 
discarded.  A  sterile  bottle  or  test  tube  is  then  placed  to 
collect  the  remainder  of  the  fluid,  and  is  forwarded  with  due 
precautions  to  the  pathologist.  The  amount  of  fluid  allowed  to 
flow  will  depend  upon  the  pressure  under  which  it  exists  and 
its  relative  turbidity.  If  the  fluid  spurts  out,  as  though  pent 
up,  it  may  be  allowed  to  flow  until  some  20  or  30  c.c.  are 
collected.  If  it  is  turbid,  again  it  may  be  allowed  to  flow  for 
some  minutes.  In  both  instances  a  definite  therapeutic  value 
attaches  to  the  removal  of  the  fluid,  quite  apart  from  the 
injection  of  serum.  If,  however,  there  is  no  more  pressure 
than  normal  (and  this  is  greater  than  would  be  supposed 
by  those  unaccustomed  to  perform  lumbar  puncture),  the  needle 
should  be  removed  when  about  10  c.c.  have  been  collected. 

In  health  the  cerebrospinal  fluid  is  quite  clear,  limpid,  and 
colourless.  If  it  is  even  m  the  slightest  degree  opalescent, 
still  more  if  it  is  definitely  turbid,  meningitis  is  present,  and 
this  may  be  confidently  diagnosed  without  waiting  for  micro- 
scopic confirmation.  The  admixture  of  a  few  blood  cells  may 
give  a  spurious  imitation  of  turbidity  due  to  inflammatory 
products,  but  the  condition  may  be  recognized  by  noticing  that 
the  fluid  thus  affected  is  straw-coloured  and  has  the  appearance 
of  silkiness  due  to  the  presence  of  red  blood  corpuscles 
suspended  in  a  saline  solution.  If  more  than  the  merest 
trace  of  albumin  is  present  after  boiling  the  fluid  and  adding 
acetic  acid,  this  is  further  evidence  of  meningitis.  The  rest 
of  the  examination,  necessary  to  decide  the  nature  of  the 
meningitis,  requires  histological  and  bacteriological  inves- 
tigation. 
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The  followino;  notes  are  based  upon  one  hundred  consecutive 
cases  of  neurasthenia,  during  the  last  seven  years,  in  patients 
whom  I  have  been  successful  in  inducing  to  submit  to  the 
modified  Weir  Mitchell  treatment. 

In  diagnosing  traumatic  neurasthenia,  a  valuable  asset  is  a 
kno'vled.^e  of  human  nature  as  well  as  an  experience  of  similar 
cases.  Justly  to  estimate  how  far  a  patient's  symptoms  are 
attributable  to  his  or  her  own  faulty  mental  processes,  one 
must  have  much  more  than  a  passing  acquaintance  with  the 
symptoms  of  traumatic  neurasthenia,  hysteria,  and  malingering. 

I  purpose  first  to  deal  with  the  symptoms  of  neurasthenia, 
and  then  to  mention  a  few  of  the  special  symptoms  of  the 
variety  known  as  traumatic  neurasthenia. 

SYMPTOMS    OF    NEURASTHENIA. 

Xeurasthenia  is  essentially  a  mental  state,  but  it  often  has 
some  bodily  disorder  associated  with  and  underlying  it.  It  is 
primarily  a  bankrupt  condition  of  the  individual's  nervous 
force,  whereas  hysteria  is  a  disease  of  self-suggestion.  The 
symptoms  of  neurasthenia  are  innumerable,  but  the  following 
are  some  which  I  have  met  with  most  frequently. 

There  is  often  inabihty  to  make  up  the  mind  as  to  any 
particular  course  of  action  ;  most  patients  vacillate  and  cannot 
force  themselves  to  do  even  what  they  really  wish  to  do.  If 
responsibility  is  forced  on  them,  it  produces  mental  confusion. 
Many  complain  of  loss  of  memory  ;  there  is  really  no  such  loss, 
but  merely  an  apprehensiveness  produced  by  magnifying  those 
trifling  lapses  of  memory,  which  are  so  common  with  those  past 
middle  life.  Symptoms  which  are  almost  invariably  present 
are  inability  to  fix  the  attention  for  any  length  of  time,  and 
incapacity  (or  mental  work.  Most  suffer  from  sleeplessness. 
.AH  are  obsessed  with  the  idea  that  they  will  never  be  them- 
'  Paper  read  before  the  Medico- Legal  Society. 
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selves  again.  Most  of  the  unfortunate  people  suffering  from 
this  complaint  live  in  a  state  of  perpetual  mental  anxiety,  stress, 
and  morbid  introspection,  and  seem  to  suffer  from  too  great 
a  permeability  of  their  subconscious  centres.  The  normal 
stimuli  to  consciousness  seem  either  to  be  multiplied  or  to  have 
become  more  acute.  Such  patients  are  nearly  always  irritable. 
Nine-tenths  of  the  subjective  symptoms  met  with  in  neuras- 
thenics are  the  result  of  auto-suggestion. 

A  highly  organized  nervous  system  is  a  valuable  equipment 
in  life,  but  it  has  its  disadvantages.  It  has  been  well  said  that 
neurotic  people  are  the  salt  of  life,  but  you  can  have  too  much 
even  of  that  useful  commodity.  The  personal  equation  and 
the  mental  outlook  have  much  to  do  with  how  we  perceive 
things.  Working  class  people,  whose  intelligence  and  educa- 
tion are  limited,  have  their  mental  perspective  distorted,  and 
often  allow  bad  habits  of  thought  to  derange  the  adjustment 
of  their  normal  mental  equilibrium.  When  ill  they  seem 
voluntarily  to  surrender  all  will-power,  and  allow  their 
thoughts  to  run  unchecked  along  the  lines  of  least  resistance  ; 
in  consequence,  the  whole  mind  is  dominated  by  habitual  self- 
observation  and  a  self-induced  loss  of  the  sense  of  proportion. 

Hyperajsthesia  of  various  portions  of  the  bod)'  is  one  of  the 
most  common  features  of  neurasthenia.  The  hyper-stnsitive- 
ness,  which  prevents  the  turning  of  a  deaf  ear  to  such  things 
as  the  increased  beating  of  the  heart,  the  sagging  movements 
of  the  intestines,  and  the  various  sensations  usually  incidental  to 
atonic  dyspepsia,  is  always  present.  Sensations  which  normally 
constituted  people  ignore  are  also  sources  of  pronounced  mental 
anxiety,  and  neuralgias  of  all  sorts  arc  generally  present, 
sometimes,  in  severe  cases,  accompanied  by  photophobia. 

There  is  often  complaint  of  headache  of  the  type  described 
as  "  a  feeling  of  weight  on  the  top  of  the  head."  The  various 
reflexes,  especially  the  knee  jerks,  are  exaggerated,  and  the 
facial  expression  is  always  one  of  anxiety. 

Neurasthenics  always  lose  much  weight.  I  have  not  been 
able  to  get  a  complete  record  of  the  weight  in  all  these 
cases,  but  of  the  sixty-six  cases  in  which  the  weight  has  been 
recorded,  fifty-five  gained  weight ;  the  gain  varied  from  a  few- 
ounces  to  I2i  lbs.,  and  the  average  was  4  lbs.  3  oz. 

TRAIMATIC    NEURASTHES'IA. 

One  of  the  most  thorny  problems  of  medical  jurisprudence 
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is  to  determine  how  much  of  a  disclosed  condition  is  the 
effect  of  trauma  and  shock,  and  how  much  is  due  to  a  faulty 
nen-ous  system  or  a  perverted  mental  outlook. 

It  should  be  understood  that  in  traumatic  neurasthenia 
many  of  the  symptoms  pre\nously  enumerated  are  present, 
but,  looming  largely,  is  the  super-added  fact  that  the  indi- 
\idual  has  been  the  subject  of  an  accident.  This  obsesses 
him;  everything  else  is  of  no  importance.  The  pain  is  focussed 
upon  the  seat  of  the  alleged  injury,  and  the  fear  that  total 
incapacitv  will  be  the  result  of  the  happening  of  the  accident 
takes  possession  of  the  patient.  In  severe  cases,  this  is  always 
so,  and  even  in  slight  cases  the  memory  of  the  accident  seems 
to  haunt  the  patient. 

There  is  generally  much  tremor  and  mental  depression. 
Neurasthenia,  especially  traumatic  neurasthenia,  is  always  a 
puzzle  to  a  layman,  who  generally  believes  the  subject  of  it 
to  be  a  malingerer  or  a  hopeless  physical  and  mental  wreck. 
We  doctors  know  better,  for  we  know  of  scores  of  cases 
which  have  been  wholly  cured,  and  the  object  of  this  paper 
is  to  demonstrate  that  a  very  much  larger  proportion,  than 
has  hitherto  been  thought  possible,  can  be  more  or  less 
speedily  restored  to  health  by  appropriate  treatment. 

For  instance,  the  condition  so  well-known  twenty-five 
years  ago  as  "  Erichsen's  railway  spine,"  otherwise  known 
as  "concussion  of  the  spine"  (by  which  was  meant  con- 
cussion of  the  spinal  coidj  is  now  known  as  "  hysterical  spine  ''  ; 
it  is  merely  a  psychical  condition,  which  is  particularly  intract- 
able unless  intelligently  treated. 

It  is  not  generally  appreciated  that  traumatic  neurasthenia 
can  occur  without  any  actual  traumatism.  Man)*  such  instances 
have  come  under  my  observation. 

For  instance,  I  saw  a  case  of  undoubted  traumatic  neurasthenia  pro- 
duced in  a  young  Jewess,  who  suddenly  saw  the  head  of  a  horse  protrude 
through  the  plate  glass  window  of  a  tramcar  in  which  she  was  seated. 

Recently,  I  had  a  woman  under  my  care,  who  whilst  at  work  heard 
a  loud  explosion  in  an  adjoining  building.  She  happened  at  the  time 
to  be  in  a  poor  state  of  health.  Both  her  husband  and  father  had  died 
in  consequence  of  accidents,  and  the  mental  effect  of  the  shock  produced 
symptoms,  indistinguishable  from  those  which  would  have  occurred  had 
she  been  actually  physically  injured. 

I  recall  another  instance.  The  driver  of  one  of  the  motor  fiie  engines 
of  the  London  Fire  Brigade  knocked  down  a  child  when  driving  it.  One 
of  the  wheels  went  over  the  child's  head,  and   cerebral    tissue    protruded 
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from  tlie  fractured  skull.  The  dead  body  was  placed  at  the  driver'*  feet, 
and  he  was  instructed  to  drive  to  the  nearest  station.  The  man  received 
no  sort  of  injury,  indeed,  he  was  not  even  unseated,  but  he  suffered  from 
a  pronounced  attack  of  traumatic  neurasthenia. 

I  saw,  in  a  London  hospital,  a  man  who  had  been  in  an  accident,  but 
had  admittedly  received  only  a  slight  injury,  not  even  being  concussed. 
The  mental  effect  of  the  scene,  however,  took  such  possession  of  him  that, 
shortly  afterwards,  he  developed  a  violent  hiccough  of  a  spasmodic  nature. 
This  ceased  when  he  was  asleep,  but  was  present  almost  continuously 
during  his  waking  hours,  and  continued  for  over  a  year. 

It  has  now  been  held  that  cases  of  traumatic  neurasthenia, 
brought  about  without  actual  physical  injur}',  come  within 
the  meshes  of  the  Workmen's  Compensation  Act. 

The  Court  of  .Appeal  recently  decided  a  case  in  which  a  collier 
went  to  the  assistance  of  a  fellow  workman  who,  having  been  badly 
damaged,  was  bleeding  from  the  head,  face,  cars  and  eyes;  he  picked  him 
up  and  carried  him  away,  but  the  injured  man  died  a  few  minutes  later. 
Tlie  allegation  made  was  that  the  plaintiff  had  received  a  nervous  shock 
which  incapacitated  him  from  work,  and  that  he,  therefore,  suffered  from 
an  accident  which  arose  out  of  and  in  the  course  of  his  employment.  The 
Court  decided  that  the  condition  was,  in  fact,  the  result  of  an  accident 
whilst  at  work.  The  Master  of  the  Rolls  held  that  the  ner\'ous  shock 
produced  a  physiological  injury,  and  was  the  result  of  an  accident  arising 
out  of  and  in  the  course  of  his  employment.  He  further  stated  that  he 
saw  no  difference  in  principle  between  the  condition  of  a  patient  who 
was  suffering  from  ordinary  shock  as  the  result  of  traumatism,  and  the 
physiological  effect  produced  on  the  miner  in  this  case. 

In  conclusion,  I  may  make  a  few  observations  on  these 
cases,  which  are  not  to  be  gathered  from  the  analyses  I 
shall  subsequently  quote, 

Of  the  traumatic  neurasthenics  there  were  nine  in  which 
there  was  a  strong  suspicion,  perhaps  more  than  a  suspicion, 
of  guile  ;  nevertheless,  at  the  time  when  they  were  sent  to  the 
hospital  for  treatment  they  were  hopeless  cases  from  the  point 
of  view  of  work.  In  every  case  my  suspicions  were  justified. 
It  is  interesting  to  note  that,  taking  these  nine  cases  by  them- 
selves, the  average  duration  of  absence  from  work  before 
entering  the  hospital  was  no  less  than  663  days,  the  average 
number  of  days'  treatment  in  hospital  was  64.  Of  these  cases, 
two  resumed  work  at  once  after  leaving,  with  the  help  of  a 
little  persuasion  ;  three  resumed  work  after  court  proceedings  ; 
three  after  a  sum  in  settlement ;  and  one  after  receiving  a  pen- 
sion I     The   average   number   of  days  of  absence   from  work 
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prior  to  entering  the  hospital  in  these  cases  is  somewhat 
striking,  being  close  on  two  j'ears,  but  this  high  average  was 
due  to  the  fact  that  two  of  the  cases  had  been  on  the  sick  list 
for  nearly  five  years,  one  for  three  years,  and  one  for  nearly 
two  years.  There  is  often  a  very  marked  contrast  between  the 
length  of  time  the  disability  lasted  prior  to  examination  and 
report,  and  the  comparatively  short  time  in  which  they  were 
restored  to  health  after  institutional  treatment. 

Taking  the  hundred  as  a  whole,  it  will  be  seen  that,  although 
the  average  number  of  days'  absence  per  case  before  entering 
the  hospital  amounted  to  219,  the  average  number  of  days' 
treatment  in  hospital  was  49,  and  of  the  hundred  cases  no  less 
than  72  were  cured. 

Many  cases  would  be  settled  without  arbitration  pro- 
ceedings, if  litigants  who,  consciously  or  unconsciously, 
e.xaggerate  symptoms  for  the  sake  of  gain,  were  taught  that 
a  firm  determination  to  turn  a  deaf  ear  to  their  perverted 
sensations  really  makes  for  happiness,  and  that  self-control, 
self-respect,  and  a  return  to  work  when  able,  are  of  more 
service  and  more  lasting  value  than  many  coins  of  the  realm. 

In  addition  to  the  hundred  cases  enumerated,  I  had  nine 
cases  originally  diagnosed  as  neurasthenia,  which  turned 
out  to  be  cases  of  true  mental  derangement.  Neuras- 
thenia is  not  in  any  sense  the  initial  stage,  or  a  phase,  of 
insanit)',  but  there  can  be  no  question  that  to  diagnose 
between  incipient  insanity  and  well-marked  neurasthenia  is 
sometimes  almost  insuperably  difficult.  The  nine  cases  were, 
after  the  facilities  for  close  observation  which  residence  in  a 
hospital  affords,  found  to  be  mentally  unhinged  and  not 
suffering,  as  I  thought,  from  neurasthenia.  I  think,  however,  I 
may  be  pardoned  these  errors. 

I  well  remember  a  case  which  came  under  my  care,  when  I  was  in 
general  practice ;  it  was  that  of  a  highly  strung  lady  who  called  upon 
me  almost  every  morning,  and  declared  she  was  sure  she  was  going  out 
of  her  mind.  I  called  in  consultation  a  well-known  neurologist,  who 
was  very  emphatic,  upon  my  raising  the  point,  that  she  was  not  suicidal. 
A  few  weeks  later,  1  had  to  withdraw  from  the  case,  for  she  and  her  friends 
declined  to  follow  out  my  treatment.  Xot  long  after  she  cut  her  throat, 
from  ear  to  ear,  with  an  ordinary  table  knife. 

TREATMENT    OF    .SEURASTHENIA,    TRAU.MATIC    AND    NON-TRAUMATIC. 

There   is  no  doubt   that  a   large   number   of  these   cases 
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are  mixed  up  with  conscious  or  unconscious  exaggeration  and 
sometimes  with  fraud,  but,  when  a  man  is  genuinely  ill  and 
also  exaggerates,  the  correct,  indeed  the  only  humane,  treat- 
ment, is  first  to  deal  with  the  underlying  genuine  complaint. 

Neurotics  who  have  had  an  accident  are,  as  a  rule,  much 
more  in  need  of  treatment  than  their  traumatism. 

All  traumatic  neurasthenics  have  the  threshold  of  their 
consciousness  temporarily  lowered.  The  essential  thing  is 
to  place  the  patient  in  the  best  conditions  to  lift  successfully 
the  threshold  of  their  consciousness  above  the  level  of  the 
stimuli  which  cause  them  discomfort.  As  a  rule,  this  only 
obtains  in  a  new  environment — away  from  sympathizing 
friends.  When  from  home  they  are  more  easily  made  to 
realize  that  the  facility  with  which  their  sensations  worry 
them  is,  to  an  extent,  self-induced,  and  they  are  gradually 
made  to  feel  that  it  is  their  duty  and  to  their  profit  to  help 
those  who  are  trying  to  lead  them  out  of  themselves. 

Counter-suggestion,  if  it  is  to  succeed,  must  be  immediate, 
forcible,  and  continued,  and  must  be  applied  at  the  psycho- 
logical moment,  for  a  traumatic  neurosis  depends  not  so 
much  upon  a  physical  injury  as  upon  an  exaggerated  idea 
of  the  injury. 

In  hospital,  automatically,  and  by  comparatively  little,  if 
any,  effort  on  their  part,  their  self-interest  and  self-pity  are 
relegated  to  the  background,  by  reason  of  their  attention  being 
attracted  by  the  novelty  of  fresh  surroundings.  That  this 
is  so  is  demonstrated  by  an  immediate  diminution  in  the  com- 
plaints made.  Patients  in  hospital  are  subjected  to  the  tnassize 
suggestion,  afforded  by  the  hospital  atmosphere,  and  the  envi- 
ronment of  discipline,  the  results  being  most  satisfactory. 

Next  in  importance  to  the  removal  from  their  home  cir- 
cumstances is  the  influence  of  an  independent,  experienced, 
and  judicious  nurse,  and,  lastly,  a  doctor  who  is  sure  of  his 
diagnosis,  confident  of  success  from  previous  experience,  and 
possessed  of  a  strong  personality. 

Until  the  importance  of  early  and  proper  treatment  is 
recognized,  and  its  provision  enforced,  the  ever-increasing 
burden  imposed  by  compensation  to  workmen  will  not  be 
really  checked  or  reduced. 

Isolation  and  residence  in  hospital  of  itself  does  not  neces- 
sarily produce  a  complete  cure ;  occasionally,  a  few  weeks  at 
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a  convalescent  home  are  required  to  complete  the  recovery. 

One  important  point  with  regard  to  institutional  treatment 
of  neurasthenia  is  that,  where  possible,  the  patient  should  con- 
tribute some  portion  at  least  of  the  cost  of  maintaining  him  in 
the  institution.  This  should  enlist  his  active  co-operation  in 
the  cure. 

Neurasthenia  is  a  disease  which  usually  proves  very  expen- 
sive to  everyone,  and  I  am  confident  that,  even  if  the  employer 
or  the  insurance  company  has  to  defray  the  hospital  charges 
it  is  a  good  investment. 

In  non-traumatic  cases,  I  have,  in  some  instances,  arranged 
that  on  return  to  work  half-time  should  be  allowed  for  the  first 
week,  and  the  amount  of  work  each  day  gradually  increased 
subsequently  until  full  work  is  accomplished.  Unfortunately,  in 
traumatic  cases  this  is  not  practicable  for  very  obvious  reasons, 
connected  not  only  with  the  labour  market  but  with  the 
mental  attitude  of  the  injured  person. 

My  experience  is,  that  to  send  convalescent  traumatic 
neurasthenics  to  a  working  man's  convalescent  home  is  a 
mistake.  Although  the  furnishing  of  these  places  is  very  good, 
the  accommodation  clean,  and  the  food  wholesome,  yet  the 
whole  environment  is  dull  and  dispiriting.  The  total  absence 
of  any  attempt  to  provide  wholesome  occupation  has  a  pre- 
judicial effect  upon  those  who  are  of  the  introspective  type. 

In  the  best  sanatoria,  patients  convalescing  from  tuberculous 
disease  of  the  lungs  are,  for  many  months  before  leaving, 
expected  to  engage  in  hard,  laborious  work.  The  late  super- 
intendent of  Frimley  Sanatorium  used  to  show  with  pride  a 
large  reservoir  which  his  convalescent  patients  had  dug  for  the 
institution.  Too  often,  a  convalescent  home  reminds  one  of 
the  epileptic  or  demented  wards  of  a  lunatic  asylum.  Sitting 
accommodation  strikes  one  as  obtruding  itself  everywhere, 
chairs  are  found  arranged  in  groups,  but  nothing  in  the  way 
of  healthy,  useful,  purposeful  occupation,  such  as  carpentering, 
gardening,  etc.,  seems  to  be  thought  of.  Enforced  idleness, 
combined  with  segregation,  obviously  opens  the  door  to  that 
interchange  of  medical  experience  so  detrimental  to  the 
advance  of  the  convalescent  stage  in  all  diseases,  especially 
neurasthenia. 

I  find  success  is  more  likely  to  be  assured  by  sending  a 
patient  straight  to  work,  after  the  interval  of  but  a  few  days. 
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In  the  institution  where  most  of  my  cases  of  this  character 
are  treated,  proper  physical  exercises  and  the  gradual  har- 
dening process  form  part  of  the  treatment. 

EFFECTS    OF    EXPECTATION    OF    PENSION. 

Many  of  the  people  I  have  to  deal  with  are  entitled  to  a 
good  pension  for  life,  if  permanently  incapacitated.  Some  with 
whom  I  had  wrestled  for  months,  even  for  years,  eventuallj' 
obtained  their  pension,  and  after  receiving  it  returned  to  other 
work  within  a  few  months  ! 

Such  people  are  very  difficult  to  deal  with.  Too  often  crafty 
workmen  encourage  an  illness,  so  that  they  may  obtain  their 
pension,  and,  because  the  imposition  cannot  be  proved,  one 
sometimes  has  actually  to  recommend  a  pension,  well  knowing 
that  what  really  amounts  to  a  fraud  is  being  perpetrated. 

The  following  case  illustrates  what  I  mean  : — 

P.  P.  P.,  a  seaman,  aged  25,  sustained  bruises  of  the  head  and  back 
under  circumstances  which  entailed  much  notoriety  and  many  newspaper 
paragraphs.  He  did  not  sustain  any  really  serious  injury,  but,  when  sent 
to  me  two  months  after  the  accident,  he  kept  his  back  bent  at  an  acute  angle, 
declaring  he  could  not  take  off  his  clothes,  but  eventually  did  so,  and  put 
them  on  with  some  alacrity.  His  woebegone  appearance,  and  his  apparent 
helplessness  during  my  examination  were  in  strong  contrast  to  his  subse- 
quent behaviour,  for  he  was  observed  outside  my  house  laughing  and 
gossiping  with  strangers. 

As  is  so  usual  in  these  cases,  his  medical  attendant  diagnosed  an  obscure 
spinal  lesion.  He  was  obviously  fit  for  work,  and  as  I  reported  to  that 
effect,  he  resumed  forthwith. 

After  forty-one  days  he  again  put  himself  on  the  sick  list,  and  his 
medical  attendant  reported  that  his  pluck  and  nerve  were  gone  beyond  all 
recall.  He  obviously  did  not  intend  to  resume  his  usual  work  again,  so  I 
obtained  his  admission  into  hosjiital  where  it  was  noted  that  his  appetite 
was  good,  that  he  slept  well,  that  he  was  mentally  clear,  that  all  his 
reflexes  were  normal,  but  that  he  had  an  hysterical  loss  of  sensation.  He 
remained  in  the  hospital  for  thirty-three  days,  and  was  then  sent  for  three 
weeks  to  a  convalescent  home,  after  which  he  was  ordered  to  return  to 
work.    This  he  did,  for  one  month  only. 

He  was  now  said  to  be  unable  to  stoop  or  kneel  on  account  of  pain, 
and  his  medical  attendant  became  more  convinced  that  he  had  an  "  organic 
lesion"  of  the  spinal  column.  He  was  accordingly  again  sent  to  me  for 
examination  and  report.  It  was  obvious  that  he  had  no  desire  to  get  well, 
that  he  was  hysterical,  and  was  suffering  markedly  from  pensionitis.  He 
was  a  self-made  neurasthenic  for  medico-legal  purposes,  but  I  hoped  pro- 
longed hospital  treatment  would  lead  him  out  of  his  morbid  mentality, 
therefore  I  arranged  for  his  admission  into  another  nerve  hospital. 

He  remained  there  for  four  months.    The  house  surgeon  reported  that 
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he  still  had  "pain  and  tenderness  in  the  back  "  (presumably  he  said  he 
had  pain  and  tenderness  in  the  back),  that  at  first  he  improved  "  to  a  slight 
extent  but  latterly  very  little."  No  organic  disease  of  any  sort  had  been 
discovered. 

On  leaving  the  hospital  he  still  held  his  back  at  an  obtuse  angle,  and 
when  asked  to  touch  his  toes  his  attempt  was  a  pantomime  display.  He 
was  ihen  sent  to  a  convalescent  home  for  four  weeks.  On  his  return  from 
the  convalescent  home,  lie  was  seen  by  his  medical  attendant,  who  now 
attempted  a  more  exact  diagnosis  and  suggested  Locomotor  Ataxia  as  being 
approximately  correct.  It  was  thirteen  months  since  his  accident,  and  1 
was  called  u[)on  to  report  definitely  as  to  his  fitness  or  otherwise  for  work, 
a  decision  which  is  always  sooner  or  later  forced  upon  me.  I  certified  him 
as  permanently  unfit  for  further  service,  and  stated  the  cause  as  Traumatic 
Neurasthenia,  but  1  was  well  assured  that  he  really  was  a  Malinf;erer.  I 
certified  thus,  because  Ikiiew  1  could  not  substantiate  a  charge  of  malingering. 
In  reporting  him  unfit  1  detailed  the  circumstances,  and  ventured  to  predict 
that,  after  receiving  his  pension  (which  must  follow  my  report),  he  would  be 
at  work  within  six  months.  Curiously,  it  turned  out  that  was  the  exact 
period  at  which  he  did  in  fact  return  to  work,  with,  of  course,  his  pension 
of  twenty-five  shillings  a  week  for  life  ! 

It  may  be  urged  that  many  of  these  people  should  not  have 
been  pensioned,  but  in  some  cases,  for  instance  that  of  a  fireman, 
a  man  may  be  of  no  real  practical  use  in  the  rough  and  tumble 
and  serious  duty  in  the  London  Fire  Brigade,  even  though  he 
might  be  well  enough  to  parade  in  gorgeous  uniform  in  front 
of  the  house  at  a  theatre.  Moreover,  no  man  who  dislikes 
his  work  so  much,  that  he  wants  to  leave  it,  can  be  really 
efficient. 

SYNOPSIS    OF   A    HUNDRED    CONSECUTIVE    CASES    OF    NEURASTHENIA. 


ToUl. 

Cured. 

Im- 
proved. 

Fail- 
ure. 

Average 
J.,.         Number  of 
Days  absent 
;harged  from  Work 
0  If          before 
^^"-        entering 
Hospital. 

.\verage 
N'umber 
of  Days 
treated 
in  Hos- 
pital. 

I.  Neurasthenia, 

traumatic. 
II.  Neurasthenia, 
non-trauma- 
tic. 
III.  Malingering 
(all  accident 
cases  except 
one;. 

Totals     - 

32 

57 

II 

17 
49 

6 

4 
3 

8 
4 

5 
17 

3 

I 

465 
39 

434 

61 
40 

60 

100 

72 

7 

4 

219 

« 

662 


THE  PRACTITIONER. 


u 

■a  i 

T3— • 

^.•o 

^ 

(O 

_ 

n 

n 

k< 

X 

X 

=  g 

y-a 

r 

c 

« 

^2 

c 

o 
X 

I 

1 

il^-^li 

1=1.1:  § 
•:  g-l  g  §  i 

§1      SJi 

So        «  «-« 

|i  :^° 

"«  5^     5  !i^  "]! 
«      -o  F,  ^ 

III 

.S  g  n 

3   6CT3 

g.il! 

"S  o  2 
Sot:  t^ 
d  o.  o 

O 

o 
to 
_>, 

c 

p 

■a 
c 

3 

•o 
c 

>^ 

c 

3 

8 
1 

s. 

1 

c 
1 

•5  — 

|& 

■oa 
•-  2 

■a 

B 
B 

be 

1 

■5 
1 

b" 

0 

i  . 
g  t 
0^ 

O 

w 

!/) 

K 

■4-»  ^< 

°«  g 

e^ 

TJ 

T3 

-a 

1  °  s 

5.1 

^2 

3 

3 

3 

u 

&x^ 

■  X 

•^    ..     .     Crt 

^ 

^ 

?-l 

>< 

No.  0 

Days 

Treat 

ment 

Hospit 

•a 

T3 

T3 

•o 

•3 

No.  of 
Days 
absent 
before 
entering 
Hospital. 

•o 

B 

•o 

1 

•a 

o1 

•0 

>;! 

rt 

"a 

"Si 

C-- 

?:: 

•a 

o 

•H 

a 

C     RJ 

n 

O.S 

^ 

.c 

•i 

u 

»j 

d 
be 

_c 

.y^ 

</l 

o 

a 

3 

tC 

.a 

3 

£  St 

3  — 

2  a 

g^ 
•o  ^ 

K  c 

^ 

c 

■a 

> 

■o 

B 
1 

.2 

2 

c 

1  = 

2'^ 

a 

■3 '5 

8-a 

cf 

c 
c 

S 

c 
E 

■a 

B 

5 
'S. 

be  3 

=  2 

.li 

1 

< 

^ 

< 

• 

^ 

0 

c 

-  a 

> 

3 

i 

> 

3 

c 

73 

B 

t. 

SJ 

o  ' 

^ 

>s 

S  0. 

O 

o 

^ 

^ 

J3 

J 

^ 

w 

^ 

3 

3 
CU 

•jaqtunjsj 

" 

" 

ro 

■* 

FRAUDULENT  AND  NEURASTHENIC  CASx.^ 


>> 

'3 

g-i 

onvalescent  home 
ded  improvement, 
ed  on   account  of 
henia  precipitated 
ed  pension  25s.  a 
leemed  little  pros- 
g  fit  for  work,  he 
ed  to  £1  a  week 
Workmen's  Com- 

■0 

1 

E  >, 

w   0 
1^ 

1 

"■^  >.o    .1  « 

Sllf Is^ 

E-B  --3  g-a  0 

2 
tc.- 

.3      . 

0 

0 
"5) 

< 

B 

^  fc  :-s  s  -  > 

■Ss^g-S'i-3 

.St3 

1; 

5  « 

I 

1 

ill 

'5d 

0 

■-  0  =l-'2  rtZ  =.-5 

0 

1 

0 

CSQ, 

H 

0 

S 

•3 

•3 

g=— 

•a  u 

^ 

CJ 

•0 

h- 

«  w 

>_3 

u 

J 

V 

3 
u 

|| 

3 

u 

■5 

c3 

^ 

>N 

>.  >. 

>> 

>% 

^ 

ri 

rt  n 

rt 

M 

•S 

"C 

•u 

TJ-O 

■0 

•a 

M 

00  X 

Ov 

CO 

M 

vo 

u-i  n 

ro 

0 

•aT3 

-3 

a 
•3 

12  S    . 

><-3    rt 

0 

2 

0  « 

■^ 

^   rt'^ 

t-.  -3- 

~ 

■" 

6 
a 

i5  . 

i.2 

C3 

3 
C 

"i    rt    J, 

0  "  ti 

9  ~ 
"S-o 

3 

c 

i 

•Sg-g-^B.O^feO 

3o«i     S'SIb 

1^1  ^.s-| 

Sis          -So. 

1 

c— '.S 

j=  -- 

qw«r3-"Ji-3i3»' 

so  3 

|s='-3S.|r.i 

2  —  0  ,,  ■%  0  f,  Q 

11 

B 
-  3 

c  a 

n  S  1 

5 

£ 

•2  ^   B 

1 

Bo      2  o-a  B 
au  <u    .      n  B 

3  .«J   cT              B 

^^    0 

14  c 

■§£ 

ss 

&2 

S'ss.sssass-s 

=  s  2--S  e  3  S 

b 

< 

-Z~2. 

fc. 

H 

< 

1" 
.S  c 

1 

1 

i^ 

i 

> 

"5 

t- 

^  0. 

«^ 

E 

u 

>. 

>. 

>. 

-  S  S 

s  >» 

=  § 

J3 

1 

T3 

0 

be  >s 

1§ 

0  c. 

a. 

c 

3    = 

;= 

.H 

M 

.li- 

;=-H 

0 

id 

.a 

J3 

3 

•B    0 

c^^- 

J 

_3 

3 

_3 

Wo 

^ 

vO 

t^ 

00 

Ov 

0 

X  X 


664 


THE    PRACTITIONER. 


s« 

o'  .J 
,•*■■- 

^•S^ 

>• 

'>«bo 

"■   S   3     . 

1^ 

o 

|| 

1  « 

2     c  c 

1 

It 

«    9J 

•^1 

-s-s-^s 

3 

8  '^ 

o  ^ 

|i 

3 
a. 

>.  o  OJ3 

"^ 

>.  , 

^ 

111 

II 

111 

=5  S  c 

•:3 
O 

g 

.-«^.e3 

^ 

°  ^2^-3, 

•a 

rt 

•o 

SOPH'S 

5- 

w 

2 

No.  of 
Days 
absent 
before 
entering 
Hospital. 

1 

-0 
00 

«  — 

n 

■0 

% 

1 

0   tj- 

X-3 
ex 

>> 

o 

S  -g  -5  i  «  ^ .-  ■  -  Sp-_ 
--*  Ej  ?j  t«i  a'aS 

J 
a 

"1 

c 
a 

C 

43 

8 

•5  B 

c 
o 
a 

g 

3 

3 

■a 

Q 

11 

3 

"o 

3   - 

c 

0 

II 

t- 

Uh 

o 

V. 

S.a>- 

■«ti 

3 

,8 

b' 

(§ 

o 

J! 

?^ 

k. 

tx  >. 

u  >^ 

>. 

^ 

.5  5 

.E3 

"E, 

.S-F 

.11 

u 

O. 

t/^U 

•J9quin\ 

- 

: 

:? 

FRAUDULENT  AND  NEURASTHENIC  CASES.     665 


«.SS2  HE'S  g°  ^3-33u.2^fcS'  -tSc- 

fsll        'l^l-      e°c      Illa-sslS-         III 


a 


"rt  S 


Z  ^^  —  U  O 


b£ 


03^  ^ 


*-  (J 


■-  -^  ~  c  g  c 


ES-o 


so.  5  a 

3   B  3   6 

£5  £'3 


X  X  2 


666 


THE  PRACTITIONER. 


U  "o  lA.  <i.  ■-  5 


o 
c 

3 
O" 

Si 

S! 

3 

w 

On   leaving    hospital   he    went    to   the 
country,  and  resumed  work  three  weeks 
later.     Four  and  a  quarter  years  later, 
at  the  outbreak  of  war  in  August  1914, 
he  volunteered  and  was  accepted  for 
military  ser\'ice. 

Resumed  23  days  after  leaving  hospital. 
This  man  was  seen  six  days  after  the 
accident ;  immediate  treatment  in  hos- 
pital cut  short  what  undoubtedly  was 
shaping  for  a  severe  attack  of  traumatic 
neurasthenia. 

Went  to  convalescent  home,  and  resumed 
work  seven  weeks  after  leaving  hospital. 

HI 

Cured 

Improved 
Improved 

No.  of 
Days 
Treat- 
ment in 
Hospital. 

58  days 

30  days 
57  days 

No.  of 

Days 

absent 

before 

entering 

Hospital. 

"o 

1 

Having  been   absent  from 
work  23  weeks  in  a  period 
of  9  months  he  was  sent  to 
me.     It  appeared  that  he 
had  been  told  he  was  suf- 
fering from  diabetes,  be- 
cause   his    urine    gave  a 
positive     reaction     with 
Fehling's  solution  on  one 
occasion,  the  mental  effect 
being   a  severe  attack  of 
neurasthenia. 

Traumatic        neurasthenia 
after  contusion  of  shoulder. 

(i)  Traumatic  neurasthenia 
after  injury  to  head  and 
arm,     exceptional      case 
occurring  6  months  after 
accident. 

B 
O 

a 

3 

Clerical 
assistant. 

Driver  of 
electric  car. 

Conductor 
of  tramcar. 

>. 
O 

"5, 
1 

Public  body 

Public  body 
Public  body 
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o 

X 
a 

3 

cr 
S! 
Ji 

3 
10 

Cured  when  left  hospital ;  admitted  it ; 
said  "  All  1  want  now  is  work"  ;  failed 
to  obtain  it  ;  became  hysterical.     Then 
his  neurasthenia  relapsed.     j\t  arbitra- 
tion   proceedings    four   months    after 
leaving  hospital  received  between  £"400 
and    ;f50o    compensation,    soon   after 
which  he  returned  to  work. 

On  leaving  hospital   was  sent  to  con- 
valescent home  for  two  weeks,  at  end 
of  which  period  he  was  reported  wholly 
recovered  and  lit  for  work.   Again  post- 
poned return  to  work,  sick  allowance 
stopped,  returned  to  work,  and  worked 
satisfactorily. 

liecovcred   ultimately,   but   would    not 
admit  it.   Employer  nervous  of  fighting, 
offered  small   sum  which  he  accepted. 
Had  been  receiving  compensation  for 
five  years.    I^esumed  work. 

ill 

8  0  2 

«3:^ 

Failure 
Cured 

Cured 

No.  of 
Days 
Treat- 
ment in 
Hospital. 

5^                             =^                                            Sr 

No.  of 
Days 
absent 
before 
entering 
Hospital. 

70  days 
261  days 

4  years 
and  1 1 J 
months. 

c 
"o 

1 

Q 

Street    accident.      Neuras- 
thenia.    Never  were  any 
objective  signs  of  injury. 

Alleged  sprained  back  lift- 
ing kerb  stone.      Seen  by 
a  doctor  who  advised  he 
was     malingering,      but 
would     become     neuras- 
thenic if  not  firmly  dealt 
with.      Allowed  to  drift. 
\Vhen    seen     by    me    S\ 
months   after  accident  he 
was,  in  fact,  a  typical  neu- 
rasthenic,   obsessed  with 
idea  of  injury. 

Fall   down   steps;    valetu- 
dinarian. 

c 
.2 

d 

Clerk 

Labourer, 
aged  26. 

Baker 

i' 

■5. 

Solicitor  of 
public  body. 

Insurance 
Company. 

Insurance 
Company. 

•jaqiun{>j 
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Rapidly  improved,  healthy  influence  of 
hospital   made   her   take   pride  in  re- 
covering,   walked   within   few   weeks, 
went    to   convalescent  home  for  three 
weeks,   last  fortnight   there  helped  in 
waiting  at  table.     Doctor  at  convales- 
cent home   reported  wholly  recovered. 
Hetumed  home;  two  days  later  when 
seen    manner    wholly   changed,    com- 
])lainpd   of   incapacity   for  work   and 
pain    in    legs,   but    was   out   walking 
when  called  on.      Mother  and   doctor 
interviewed,  girl  promised  to  return  to 
work  ne.xt  morning  and  did  so. 

Reported    as   fit    for   duly.       Returned 
home.      Dressed    an  absolutely  healed 
wound  with   elaborate  surgical  dress- 
ings.     Obtained    sympathy    and    co. 
operation    in    her    hysterical   attitude. 
Advise<i  fit  for  duty  as  from  date   on 
which  she  left  hospital.     Kight  months 
later,   at   county   court  action,  judge 
decided  she  was  well  as  from  the  date 

5. 

1 
to 
a 
> 

1 
"3 

On    discharge    certified    fit    to    resume 
work,  but  declined  until  he  was  paid 
a    sum  in   settlement,  and   then  went 
abroad.       Eight     months    later,   wife 
(whom  he  left  in  this  country)  stated 
as  far  as  she  knew  his  head  had  not 
troubled  him  since. 
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On  leaving  hospital  declined  to  do  any 
work.     Insurance  Company  settled  for 
/150.     Nine  months  after  leaving  hos- 
pital I  was  informed  that  he  had  made 
a  somewhat  remarkable  recovery,  and 
for  six  weeks  past  had  been  trying  to 
find  work. 

Malingerer.     Told  he  would  be  reported 
as  a  malingerer  and  lose  pension  if  he 
did  not  immediately  resume  work.     He 
left   hospital  and    resumed   work   next 
day.     Six  weeks  later  resumed  full  duty, 
and  was  still  doing  it  sj  years  later. 

On  leaving  hospital  it  was  arranged  that 
he  should  resume  work  at  once,  as  it  is 
only  by  prompt  .action  that  men  of  this 
type  can  be  led  to  appreciate  their  duty 
to  themselves  and  their  employers. 

Failure 
Cured 

Cured 

No.  of 
Days 

Treat- 
ment in 
Hospital. 

No.  of 
Days 
absent 
before 
entering 
Hospital. 

1 1  weeks 
Qmontiis 

96  days 

"o 

Functional      paralysis     of 
left  leg   and  hand    com- 
bined with  malingering. 

Seven  years  previously  had 
been    off   work   a   whole 
year  with  strained  back. 
Now  having  been  off  work 
nine   months   with   back 
again  said  to  be  strained 
was    sent  to  me    for  ex- 
amination with  a  view  to 
superannuation.     Sent  to 
hospital. 

Fell  against  front  of  vehicle. 
Obscure  pains.     No   ob- 
jective signs. 

1 
0. 

Labotirer 
Mechanic 

Driver 

?-. 

_o 

Q. 

E 
u 

Insurance 
Company. 

Public  body 
Public  body 
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Malingerer.  On  leaving  hospital  returned 
to  sea  at  once.     It  transpired  that  at 
the  time  he  was  sent  for  by  tlie  hospital 
authorities  he  was  at  work  in  the  hop 
gardens. 

In   hospital   no    functional    or   org.-inic 
disease  was  found.    Three  months  later 
■examined   again,   no  organic  disease, 
fit  for  work.     Compensation  stopped 
and  at  arbitration  proceedings  (a  year 
after  leaving  hospital)  the  judge,  after 
hr.arhig  medical  evidence,  ga^ve  decisioji 
in  fa\'our  of  employers. 

Cured 
Failure 

No.  of 
Days 
Treat- 
ment in 
Hospital. 

45  days 
42  days 

No.  of 

Days 

absent 

before 

entering 

Hospital. 

612  days 

6  years 

and  8 

months. 

8 

'5 

Q 

.•\ccident.     lUow   on    head 
and    shoulder.     Question 
of  functional  neurosis  or 
malingering.     Held  back 
persistently  stiff. 

Ulow  on  nose  and  forehead. 
Traumatic    neurasthenia. 
Mad  been  medically  ex- 
amined by   several  other 
medical    men,    and    two 
years  before   I   saw   him 
had  refused  offer  of  500/. 
in  settlement,  but  subse- 
quently refused    to  name 
any  sum  he  would  accept. 
Complained  of  giddiness  ; 
when    te^sted     for    Rom- 
berg's sign  he  deliberately 
allowed  himself    to    fall 
backwards  (in  obviously 
feigned  manner)  when  he 
knew   my   assistant    was 
behind  to  catch  him. 

d 
,o 

t 

6 

Mariner 
Labourer 

1 
"E. 
S 

Shipping 
Company. 

Solicitor  for 
Shipping 
Company. 
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Resumed  work,  but  relapsed  a  month 
after  leaving  hospital.  Six  weeks  later 
certified  permanently  unfit  for  further 
service.  Retired  with  pension  of  £iy  a 
year. 

Subsequently  I  came  across  him  in 
gorgeous  uniform  in  connection  with  a 
show ;  he  told  me  that  soon  after  he 
got  his  pension  he  made  a  good  livmg 
by  wrestling  and  boxing. 

There  was  nothing  physical  in  this  case, 
but  his  persistent  '  protestations  of 
weakness  and  incapacity  maintained 
during  the  whole  time  he  was  in 
hospital,  and  his  apparent  relapse  after 
being  sent  back  to  work  at  the  point 
of  the  bayonet,  ended  in  his  super- 
annuation. At  the  time,  whether  he 
was  ill  or  well,  1  fell  he  would  be  no 
further  use  in  the  public  service,  and 
there  was  not  suflicicnt  evidence  to 
report  him  as  a  malingerer. 

°n  g 

_3 

'a 
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Days 
Treat- 
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Days 
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APHASIA  AND   ITS  TREATMENT. 

By  S.  a.  KINNIER  WILSON,  M.D..  B.Sc,  F.R.C.P. 

Assistant  Phytician  to  the  Westminster  Hospital,  and  to  the  National  Hospital 
for  the  Paralysed  and  Epileptic,  Queen  Square,  London. 

Aphasia,  in  one  or  other  of  its  many  forms,  is  a  symptom  with 
which  the  practitioner  is  frequently  confronted.  As  a  transient 
or  a  permanent  phenomenon,  it  may  occur  in  youth,  middle 
life,  or  old  age,  and  its  study  is  probably  better  calculated  than 
that  of  any  other  cerebral  symptom  to  give  the  physician  an 
insight  into  cerebral  physiology  and  physiological  psychology. 
The  reader  should  keep  in  mind  that  aphasia  is  a  double- 
sided  condition  ;  in  any  case  of  aphasia  two  questions  arise 
for  consideration,  viz.,  the  site  and  sort  of  lesion  pro- 
ducing the  symptom,  and  the  nature  of  the  disturbance  of 
cerebral  function  thus  produced.  It  is  desirable  to  keep  these 
two  questions  in  view  in  the  study  of  all  cases  of  aphasia. 

Aphasia  is  itself  no  disease.  It  is  merely  a  symptom, 
the  external  manifestation  of  a  pathological  state  of  some  or 
other  part  of  the  cerebrum.  When  we  speak  of  different 
tj-pes  of  aphasia,  we  do  not  refer  to  different  varieties 
of  a  particular  morbid  entity,  but  to  certain  groups  of 
symptoms,  all  of  which  are  disturbances  of  the  function  of 
speech — a  cerebral  mechanism  exactly  comparable  to  other 
mechanisms  with  which  the  physician  is  familiar.  To  under- 
stand the  position  clearly,  we  may  take  a  brief  survey  of 
cerebral  function  along  general  lines. 

Physiologically  speaking,  there  are  two  main  systems  by 
which  cerebral  activity  is  effected  :  (i)  the  projection  system, 
and  (2)  the  associative  system. 

(l)    THE    PROJECTION    SYSTEM. 

The  cerebral  cortex  receives  impressions  from  the  sensory 
surfaces  of  the  body,  from  certain  special  sense  organs, 
from  the  muscles,  etc.,  and  despatches  stimuli  to  the  volun- 
tary muscles  and  to  various   glands.     The   paths  uniting  the 
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cortex  to  the  periphery  are  known  as  projection  paths  or 
tracts.  These  afferent  or  receptive  paths  and  efferent  or 
executive  paths  are  interrupted,  at  various  points,  by  inter- 
calated stations  of  grey  matter,  containing  nerve  cells,  e.g., 
in  the  spinal  cord.  This  is  true  both  of  motor  and  sensor}' 
projection  systems,  and  of  the  cranial  nerves.  On  the  cerebral 
cortex  certain  areas,  at  which  sensory  projection  paths  arrive, 
or  from  which  motor  paths  depart,  are  known  as  projection 
fields  or  areas.  Thus  the  calcarine  cortex  of  the  occipital 
lobe  is  the  projection  area  of  the  retina  ;  the  transverse  gyri 
of  Heschl  on  the  upper  surface  of  the  temporal  lobe  are  the 
projection  field  of  the  auditory  apparatus  ;  the  precentral 
gyrus  is  the  projection  area  for  the  motor  cortico-spinal 
paths,  for  the  motor  paths  to  the  motor  cranial  nerve  nuclei 
effecting  movements  of  the  lips,  tongue,  palate,  and  so 
on.  These  projection  fields  may  be  impaired  in  function 
either  by  destruction  or  by  pathological  irritation.  In  the 
former  case,  there  results  paralysis  of  motion  or  sensation,  as 
the  case  may  be  ;  in  the  latter,  convulsions,  twitching,  cramps, 
and  so  forth  occur  on  the  motor  side,  and  on  the  sensory, 
elementary  hallucinatory  disturbances,  pains,  paraesthesiae,  and 
the  like,  according  to  the  projection  field  involved. 

(2)   THE    ASSOCIATIVE    OR    MEMORY    SYSTEM. 

When  a  sensory  stimulus  reaches  a  sensory  projection 
field,  it  will  produce  a  sensation,  if  it  is  of  sufficient  intensity. 
Similarl}',  a  motor  stimulus  will  result  in  innen'ation  and 
movement,  if  it  is  sufficiently  strong.  But  the  brain  has 
another  function.  All  sensory  and  motor  stimuli  leave 
behind  them  traces  or  remainders,  which  facilitate  conscious 
memories  of  sensations  or  movements,  and,  in  addition, 
exist  as  an  unconscious  possession  of  the  cortex,  enabling  it 
to  perform  repeated  movements  more  easily  and  completely. 
This  constitutes  the  memory  system  or  function,  and  as 
these  memories  from  different  sense  systems  are  linked  up 
with  each  other,  we  get  the  conception  of  an  associative 
function  of  the  cortex.  The  sight  of  an  orange  at  once 
awakens  visual,  gustatory,  olfactory,  tactile,  and  possibly 
other  memories  of  the  fruit. 

It   has   long  been    matter    for   discussion    whether    these 
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memory-associative  functions  are  placed  in  the  projection 
fields  of  the  corresponding  systems,  or  in  their  immediate 
neighbourhood,  or  independently  of  them.  Without  delaying 
over  this  subject  here,  it  may  be  said  verj'  briefly  that  there 
are  large  areas  of  the  cortex  to  which  and  from  which  very 
few  or  no  projection  fibres  pass  ;  these  areas  are  known  as 
association  areas,  for  thej'  are  bound  to  each  other  by  import- 
ant groups  or  sets  of  fibres  which  never  leave  the  cerebrum. 
It  is  the  general  view  of  physiologists  and  neurologists 
that  the  projection  fields  are  concerned  both  with  sensation 
(or  innervation,  as  the  case  may  be)  and  the  retention  of 
sense-impressions,  while  the  association  areas  in  relation  to 
the  projection  areas — of  which  the  latter  form  but  a  part — 
are  concerned  only  with  the  traces  or  remainders  of  which 
we  have  spoken,  and  are  known  as  memory  areas.  The 
association  between  memories  of  the  same  sort  is  effected 
in  the  cortical  area  concerned.  The  association  between 
memories  of  different  sorts  or  systems  is  effected  by  long 
tracts  of  fibres  passing  from  one  region  of  the  cortex  to 
another.  In  this  view,  no  part  of  the  corte.x  is  concerned 
solely  with  projection. 

We  have  already  indicated  the  disturbances  of  function 
produced  by  lesions  of  the  projection  fields.  Lesions  of  the 
memor)'-associative  regions  will  disarrange  the  functions  of 
storing  up  impressions  and  fixing  their  connections. 

Now  the  application  to  the  study  of  aphasia  of  this  brief 
sketch  of  the  two  main  divisions  of  cerebral  function  will  be 
at  once  obvious.  Aphasia  is  essentially  the  result  of  impair- 
ment of  the  memory-associative  system.  Before  we  proceed 
to  discuss  it,  however,  it  may  be  remarked  that  the  speech 
mechanism  possesses  also  a  projection  system,  viz.,  the  projec- 
tion paths  from  the  speech  centres,  of  which  we  shall  learn 
more  immediately,  to  the  muscles  of  articulation,  as  well  as  to 
the  muscles  utilized  in  writing.  It  is  important  to  note  that 
speaking  aloud,  and  writing-speech,  are  performed  by  muscle 
groups  which  are  used  for  other  purposes  as  well.  Any  lesion 
of  the  projection  systems  for  these  groups  will  so  far  interfere 
with  speech  mechanism.  Lesions  of  the  projection  system  for 
the  muscles  of  articulation  will  produce  dysarthria  or  anarthria, 
and  those  of  the  projection  system  for  the  hand  muscles  cause 
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inability  to  write,  agrapliia  or  dysgraphia.  It  is  unfortunate, 
however,  that  there  is  no  word  to  express  this  inability  to  write 
from  lesions  of  the  projection  system,  say  hemiplegia,  as  opposed 
to  inability  to  write  from  lesions  of  the  memory-associative 
system.  In  the  case  of  motor-speech,  we  have  aphasia  for 
associative  lesions,  and  anarthria  for  projection  lesions.  In 
writing-speech,  we  have  no  word  but  agraphia  for  both. 

Anarthria,  or  dysarthria,  then,  arises  from  lesions  anywhere 
on  the  projection  system,  from  the  centres  for  the  movements 
of  lips,  palate,  tongue,  etc.,  in  the  motor  projection  area  of 
the  cortex,  to  the  cranial  nerve  nuclei  concerned,  and  so  to  the 
cranial  nerves  themselves.  Further,  it  may  arise  from  any 
defect  of  co-ordination  of  these  muscles  from  cerebellar  disease, 
or  from  rigidity  of  this  musculature,  without  actual  paralysis, 
as  in  paralysis  agitans. 

If  the  cortico-bulbar  projection  system  is  intact,  and  yet 
the  patient  cannot  speak  at  all,  or  not  properly,  then  the 
condition  is  one  or  aphasia.  What  has  gone  wrong  in  this 
case  is  our  inward  speech  {innere  Sprache,  langage  int^rieur), 
which  is  something  that  we  have  learned,  a  memory  posses- 
sion, a  function  of  the  memory-associative  system. 

THE    ACQUISITION    OF   SPEECH. 

At  this  point,  it  is  well  to  clear  the  ground  by  a  brief 
sketch  of  how  speech  is  acquired. 

Long  ere  the  child  has  begun  to  articulate,  its  ears  have 
become  accustomed  to  many  and  varied  sounds.  Amongst 
these  are  the  sounds  of  words.  At  first,  words  are  to  the 
child  mere  sounds,  without  any  meaning.  Some  of  these 
sounds  are  repeated  in  his  hearing  much  oftener  than  others, 
so  that  when  he  is  still  not  many  months  old  he  is  already 
learning  to  distinguish  them.  Very  speedily  he  comes  to 
associate  these  special  sounds  with  certain  objects  ;  thus,  the 
earliest  established  path  in  his  acquisition  of  inner  language 
is  the  association  of  a  certain  sound  with  the  ideas  of  objects. 
The  next  step  is  the  endeavour  to  imitate  by  articulation 
the  sounds  he  hears  constantly  repeated  by  others,  and  in 
this  fashion  he  at  the  same  time  acquires  a  store  of  memories 
of  the  movements  necessary  for  the  articulation  of  these 
sounds,  or  words.     Before  he  ever  learns  to  read  or  to  write, 
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therefore,  his  inner  language  consists  of  the  memories  of  the 
sounds  of  words,  closely  linked  to  the  memories  of  the 
movements  for  words.  It  is  the  former  of  these  two  groups 
that  is  the  more  intimately  bound  to  the  ideas  of  objects, 
for  which  the  words  appear  to  be  the  representatives.  There 
is,  however,  a  less  strong  and  less  complete  association  between 
the  idea  of  an  object  and  the  memories  of  the  movements  for 
the  corresponding  words. 

When  his  nurse  says  "  bow-wow "  he  will  think  of  his 
little  toy  dog,  look  for  it  or  point  to  it,  and  when  it  is  shown 
to  him  he  will  say  "  bow-wow."  Thus  as  early  as  he  begins 
to  think  at  all,  he  is  developing  his  inner  language.  The 
coin  of  his  little  realm  of  thought  consists  of  auditory  and 
motor  (kinajsthetic)  memories  ;  underlying  these  is  an  actual, 
a  material — though  unconscious — possession  consisting  in  the 
physiological  linking  of  various  groups  of  innervations,  of 
which  only  those  corresponding  to  the  former,  auditory, 
memories  have  a  psychical  equivalent. 

When  he  reaches  the  stage  of  learning  to  read  and  to  write, 
his  inner  language  becomes  considerably  more  complex. 

He  learns  to  write  by  letters  and  syllables  ;  these  are  the 
signs  for  sounds,  be  it  noted,  for  our  writing  is  phonetic.  It  can 
thus  be  understood  that  writing-language  is  connected  with 
what  has  been  termed  the  "  ideational  centre  "  through  the 
medium  of  the  centre  for  the  memories  of  the  sounds  of  words. 
Corresponding  to  these  sounds  is  a  visual  picture  for  each,  made 
up  of  a  letter  or  letters,  and  in  this  way  a  visual  centre,  or 
rather  a  centre  for  visual  language,  is  gradually  developed, 
composed  of  the  visual  memories  of  letters,  syllables,  and 
words.  Finally,  the  use  of  the  hand  and  arm  muscles  for  the 
reproduction  of  these  signs  and  sounds  results  in  the  storage, 
in  a  writing-language  centre,  of  the  memories  of  writing  move- 
ments—a kinsesthetic  centre  analogous  to  that  for  spoken- 
language. 

Once  this  more  elaborate  inner  speech  mechanism  is 
established,  its  action,  physiologically  speaking,  must  be  some- 
what as  follows : — 

In  speaking,  the  idea  of  a  word  or  words,  awakened  in  the 
"ideational  centre"  already  referred  to,  arouses  the  corre- 
sponding auditory  word  memory,  thence  the  kinaesthetic  motor 
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memory,  thence  the  cortical  projection  centre  in  the  motor 
area  proper  (precentral  gyrus),  and  so  the  tongue,  etc.,  perform 
the  necessary  movement. 

In  writing,  the  stimulus  from  the  "  ideational  centre  "  passes 
to  the  auditory  centre  (and  probably  also  to  the  kinaesthetic 
motor  centre)  ;  from  both  of  these  it  passes  to  the  visual 
word  memory  centre,  thence  to  the  kinaesthetic  writing- 
memory  centre,  and  so  the  muscles  of  the  hand  are 
innervated. 

Similarly,  on  the  receptive,  as  opposed  to  the  executive, 
side,  the  stimulus  proceeds,  for  the  understanding  of  spoken 
language,  from  the  ear  to  the  auditory  projection  centre, 
thence  to  the  allied  auditory  memory  centre,  and  so  to  the 
"ideational  centre."  For  the  understanding  of  written  lan- 
guage, the  route  is  from  the  eye  to  the  visual  projection  centre, 
thence  to  the  visual  memory  centre,  thence  to  the  auditory 
memory  centre,  and  thence  to  the  "  ideational  centre." 

In  this  brief  description  reference  is  made  to  "centres"  in  a 
fashion  that  may  perhaps  convey  a  wrong  impression.  There 
are  indeed  projection  centres — areas—  which  may  be  exactly 
delimited,  as  in  the  case  of  the  visual  area  in  the  calcarine 
cortex,  the  motor  area  in  the  precentral  cortex,  and  so  on. 
But  when  we  speak  of  associative  centres,  for  lack  of  more 
precise  anatomical  knowledge  we  are  obliged  to  speak  physio- 
logically ;  they  are  to  be  understood,  therefore,  as  indicating 
the  focus  of  functional  activity  of  the  particular  system  con- 
cerned. As  already  hinted,  we  are  not  precisely  certain  that  the 
anatomical  basis  of  such  foci  is  in  the  projection  centre  that 
corresponds,  or  overlapping  it,  or  apart  from  it  though  in  its 
vicinity.  Still  more  is  this  true  of  an  "  ideational  centre." 
This  is  quite  hypothetical  ;  ideation  may  be  a  property  of  the 
whole  of  the  cortex,  but  the  fact  remains  that  in  speaking, 
the  idea  of  a  word  precedes  its  enunciation,  and  for  con- 
venience sake  we  postulate  a  "  centre "  where  these  ideas 
are  aroused.  That  it  is  in  any  anatomical  sense  a  separate 
"centre"  is  more  than  problematical. 

The  reader  will  therefore  see  how  unsatisfactory  are  the 
various  schemata  devised  by  the  ingenious  to  simplify  and 
organize  the  complexity  of  the  cerebral  speech  mechanism. 
The  plotting   out   of   physiological  centres   on   paper    almost 
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inevitably  leads  to  the  conviction  in  the  student's  mind 
that  they  stand  for  anatomical  areas  of  the  cortex,  which 
is  far  indeed  from  being  the  case.  The  drawing  of  lines 
of  communication  between  these  physiological  centres  and  a 
psychical  or  ideational  centre,  distinct  from  them,  makes 
confusion  worse  confounded. 

When  this  protest  has  been  entered  against  such  graphic 
anomalies,  nevertheless  it  remains  profoundly  true,  clinically, 
that  there  are  differing  types  of  aphasia,  differing  aphasic 
symptom-complexes,  which,  always  considered  clinically,  can 
readily  be  explained  as  affections  of  different  parts  of  the 
speech  mechanism,  however  difficult  or  impossible  it  be  to 
correlate  the  symptoms  with  the  underlying  pathological 
defect.  Clinical  differentiation  is  at  present  far  in  advance  of 
pathological  identification. 

THE    CEREBRAL    LOCALIZATION    OF    SPEECH. 

It  we  now  endeavour  to  transfer  our  physiological  scheme  of 
how  the  speech  mechanism  works  to  its  place  in  the  brain, 
as  it  were,  we  meet  at  once  with  the  striking  fact  that  in 
right-handed  individuals  it  is  the  left  cerebral  hemisphere 
that  is  mainly  concerned  with  the  function  of  speech.  Over 
the  explanation  of  this  remarkable  phenomenon  we  shall  not 
delay.  That  the  right  hemisphere  to  some  extent  may  partake, 
in  normal  subjects,  in  the  function  of  speech  is  probable, 
but  of  the  fact  that  the  left  hemisphere  leads  the  right  there 
can  be  no  doubt. 

In  this  left  hemisphere,  then,  there  is  unquestionably  a 
"  speech  area,"  lesions  in  any  part  of  which  site  are  followed 
by  one  or  other  clinical  variety  of  aphasia  in  an  overwhelming 
number  of  instances.  The  exceptions  only  prove  the  rule. 
Both  cortex  and  subcortical  fibre-systems  are  to  be  regarded  as 
included  in  the  area,  which  may  be  taken  to  consist  of  the 
lower  and  posterior  part  of  the  frontal  lobe,  the  island  of 
Reil,  the  part  of  the  precentral  gyrus  that  overhangs  the 
island  of  Reil  (operculum  Rolandi),  the  posterior  part  of  the 
temporal  lobe,  and  a  section  of  the  parietal  lobe  in  its 
lower  part. 

In  thus  describing  the  speech  area  of  the  left  hemisphere, 
it  is  important  to  realize  at  the  same  time  that,  owing  to  the 
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linking  up  of  neuronic  systems,  lesions  outside  this  area  may 
indirectly  disturb  functions  there  focussed,  so  that  the  field  in 
which,  directly  or  indirectly,  lesions  may  cause  aphasic  disturb- 
ances is  perceptibly  widened.  The  speech  area  as  above 
defined,  however,  is  for  practical  purposes  sufficiently 
definite. 

CLINICAL   TYPES   OF   APHASIA. 

The  next  point  that  arises  is  :  are  there  subdivisions  of 
speech  function  in  this  area,  of  such  a  kind  that  lesions  in  one 
part  always  produce  one  type  of  aphasia,  lesions  in  another 
part  another  type  ?  The  student  of  the  subject  knows  that,  in 
this  regard,  differences  of  opinion  exist.  It  is  accepted  by 
most,  however,  that  lesions  in  the  frontal  section  of  this 
speech  area,  including  the  anterior  part  of  the  island  of  Reil, 
occasion  speech  impairment  of  a  motor  type,  whereas  lesions 
in  the  temporal  and  parietal  section  give  rise  to  aphasia  of  a 
sensory  type.  We  may  look  at  these  a  little  more  closely. 
I.  Without  specifying  more  exactly  the  cortical  and  sub- 
cortical area  involved  in  the  first  of  these  two  types— for  it 
appears  to  vary  to  some  extent  with  the  indi\'idual — a  lesion 
there  situated  occasions  loss  of  the  motor  components  of 
words,  i.e.,  the  patient  cannot  find,  or  arouse,  his  motor 
memory  images  of  words.  He  is  accordingly  dumb,  or  at 
most  has  only  a  few  words  or  parts  of  words.  He  cannot 
repeat  words  on  request,  and  he  cannot  read  aloud.  We  have 
seen  that  the  physiological  path  for  writing  passes  through 
this  kinaesthetic  motor  centre,  in  most  individuals,  hence  he 
cannot,  as  a  rule,  write  spontaneously  or  to  dictation :  he  can 
copy,  however,  for  in  the  process  this  centre  is  not  implicated. 
Such  is  the  clinical  picture  of  complete  motor  aphasia. 

n.  In  the  second  type,  the  patient  cannot  remember  the 
meanings  of  the  sounds  of  words,  nor  the  tones  of  words 
(letters  and  syllables  included).  He  hears  sounds  and  tones,  but 
does  not  know  that  they  are  words.  He  is  word-deaf.  Since 
the  auditory  components  of  spoken  speech  are  of  fundamental 
importance,  as  we  have  seen,  he  has  difficulty  in  speaking ; 
from  defect  of  these  auditory  components  he  makes  mistakes 
in  words,  syllables  and  letters — known  as  paraphasia.  A 
severe  degree  of  this  constitutes  jargonaphasia.  Owing  to  the 
dependence,   further,   of   both   writing    and    reading   on    the 
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integrity  of  the  auditory  word  centre,  as  we  have  seen,  he 
makes  similar  mistakes  in  writing  to  those  of  his  speaking — 
known  as  paragraphia.  In  the  same  way  he  makes  mistakes 
in  reading — paralexia  :  sometimes  it,  the  defect,  is  greater — 
dyslexia  :  it  rarely  amounts  to  complete  alexia.  He  has  the 
same  difficulty  in  understanding  what  he  reads  as  what  he 
hears. 

This  is  the  clinical  picture  of  complete  sensory  aphasia,  and 
it  is  readily  separable  from  motor  aphasia. 

III.  Complete  or  total  aphasia,  from  a  lesion  (usually  of 
the  Sylvian  artery  and  its  branches)  involving  both  frontal 
and  temporo-parietal  sections  of  the  speech  area,  is  quite 
common ;  a  complete  or  almost  complete  motor  and  sensory 
aphasia.  The  motor  aphasia  usually  masks  the  sensory  side 
of  the  complex.  There  is  ahva5'S  a  tendencj'  for  the  word- 
deaftiess  to  diminish  in  degree,  presumably  from  the  develop- 
ment of  a  corresponding  subsidiarj'  centre  in  the  right  hemi- 
sphere, so  that  in  old  oases  of  originally  complete  aphasia 
the  motor  element  certainly  predominates. 

IV.  .Attention  has  been  more  directed  than  formerly  to 
lesions  between  the  frontal  and  the  temporal  divisions  of  the 
speech  area,  lesions  of  the  island  of  Reil,  and  an  "  island- 
aphasia  "  (Insdaphasie)  or,  rather,  varieties  of  aphasia  have 
been  described.  A  lesion  of  the  island  of  Reil  is  apt  to 
interrupt  a  number  of  the  fibres  of  association  binding  the 
auditory  and  the  motor  memory  centres  ;  such,  at  least,  is 
what  may  be  deduced  from  the  type  of  aphasia  produced. 
It  approximates  to  the  motor  variety.  Spontaneous  speech  is 
much  impaired,  and  the  repetition  of  words  on  request,  to  a 
less  extent ;  there  are  as  well  paragraphia  and  paraphasia. 

V.  We  may  next  refer  to  a  minor  degree  of  complete  motor 
aphasia,  known  as  pure  (or  subcortical)  motor  aphasia,  and  a 
minor  degree  of  complete  sensory  aphasia,  known  as  pure 
^or  sub-cortical)  word-deafness. 

The  former  consists  in  the  impairment  or  loss  of  spon- 
taneous and  repeated  speech  only ;  reading  and  writing 
are  intact ;  it  is  pure  "  word-dumbness."  There  has  been 
considerable  discussion  as  to  the  explanation  of  this  clinical 
variety.  According  to  Liepmann,  the  majority  of  individuals, 
more    especially    the     less    well-educated,    spell     the    words 
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inwardly  as  they  read  and  write  ;  others  do  not  use  their 
motor  speech  memories  either  in  reading  or  writing.  Should 
any  of  this  latter  group  have  a  lesion  of  their  motor  speech 
centre,  in  the  anterior  part  of  the  speech  area,  it  will  not  be 
associated  with  either  writing  or  reading  difficulties.  It  will 
be  pure  word-dumbness. 

In  others,  again,  the  clinical  picture  is  found  where 
the  motor  speech  centre  is  itself  intact  or  almost  intact 
— hence  utilizable  for  writing  and  reading  purposes— but 
where  there  is  a  cleavage  or  dissociation  between  that 
centre  (associative  system)  and  the  projection  system  of 
fibres  that  go  down  to  the  appropriate  pontine  and  medul- 
lary motor  nuclei.  The  term  subcortical  is  misleading  in 
this  connection,  and  should  be  abandoned.  This  variety  is, 
jn  a  sense,  intermediate  between  aphasia  and  anarthria,  and  if 
its  physiological  explanation  is  a  little  difficult,  there  is  no 
doubt  of  its  clinical  occurrence. 

VI,  Pure  word-deafness  consists  clinically  of  inability 
to  understand  spoken  speech :  as  a  natural  corollary,  the 
patient  cannot  repeat  words  to  order  and  cannot  write  to 
dictation.  Otherwise,  his  inward  language  is  intact.  He  can 
speak,  read,  write,  and  copy.  As  opposed  to  complete  sensory 
aphasia,  there  is  no  paraphasia,  paragraphia,  or  paralexia. 
There  is  a  dissociation  of  the  memories  of  the  sounds  of  words 
from  all  other  sounds,  while  the  centre  for  auditory  word 
memories  is  intact  ;  hence,  the  patient  cannot  distinguish 
word-sounds  from  other  sounds,  and  is  word-deaf,  but  his 
auditory  word  memories  are  utilizable  for  reading,  writing, 
and  speaking.  In  fact,  as  in  pure  word-dumbness,  there  is  a 
dissociation  between  the  projection  system  and  the  asso- 
ciative system  concerned.  Needless  to  say,  before  making 
the  diagnosis  one  must  be  sure  that  the  patient's  actual 
hearing  is  unimpaired.  Subcortical  lesions  in  ihe  temporal 
part  of  the  speech  area  have  been  shown  to  produce  this 
variety  of  aphasia. 

VII.  There  is  a  further  variety  of  aphasia,  known  as 
transcortical,  which  may  be  either  motor  or  sensory  or 
combined.  The  reader  should  understand  clearly  that  the 
term  transcortical  is  now  being  used  by  the  writer  solely  in 
a  clinical  and  symptomatological  sense,  i.e.  to  designate  the 
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cases  in  which  there  is  defect  in  the  speech  mechanism  of  a 
higher  type  than  those  hitherto  considered. 

In  transcortical  motor  aphasia,  the  patient  cannot  speak 
spontaneously,  though  he  can  say  anything  to  order  cor- 
rectly. He  cannot  write  spontaneously,  but  copying  and 
writing  to  dictation  are  unimpaired.  One  of  the  conditions 
under  which  it  occurs  is  when  the  anterior  part  of  the  speech 
area  is  involved  in  a  lesion,  which  is  sufficient  to  prevent  the 
awakening  of  words  spontaneously  in  the  motor  speech  centre 
from  volitional  stimuli,  but  insufficient  to  hinder  their  awaken- 
ing from  the  stronger  stimulus  of  the  words  pronounced  by 
someone  else  in  the  patient's  hearing.  A  variety  of  trans- 
cortical motor  aphasia  is  often  seen,  too,  in  abscesses  of  the 
temporal  lobe  secondary  to  ear  disease.  In  such  cases,  the 
patient  has  great  difficulty  in  "  finding  his  words "  (so-called 
amnesic  aphasia  or  verbal  amnesia),  especially  substantives 
and  verbs.  Once  the  word  is  given  him,  he  instantly  recog- 
nizes it,  repeats  it,  and  uses  it  correctly.  That  is,  what  he 
cannot  well  say  voluntarily,  spontaneously,  he  can  say  on 
receipt  of  adequate  sensory  stimuli  from  without. 

VIII.  In  transcortical  sensory  aphasia,  on  the  other  hand, 
the  auditory  memory  centre  is  isolated  from  the  so-called 
ideational  centre.  Put  in  a  less  controversial  way,  the  patient 
has  lost  the  meanings  of  words ;  he  hears  words  and  knows 
that  they  are  words,  but  the  sound  of  a  word,  reaching 
his  auditory  memory  centre,  does  not  awaken  the  moaning  of 
the  word,  the  concept  for  which  it  stands.  Hence,  the  path 
to  the  motor  speech  centres  being  open,  he  often  repeats  what 
he  hears  correctly,  not  knowing  what  it  means.  Similarl)*,  he  can 
read  aloud,  can  write  to  dictation  or  copy,  without  knowing  the 
meaning  of  what  he  reads  or  writes.  There  is  rarely  spontaneous 
speech,  so  that  transcortical  sensory  aphasia  is  frequently 
associated  with  transcortical  motor  aphasia  ;  the  patient  repeats 
like  a  parrot  what  he  hears.  As  a  result,  such  patients  are 
often  thought  to  be  demented  ;  the  most  perfect  instance  of 
this  variety  that  the  writer  has  seen  is  in  an  asylum  patient, 
legally  but  not  medically  insane.  In  severe  atrophic  lesions 
of  the  temporal  lobe  the  syndrome  is  prone  to  occur. 

IX.  There  remain  for  very  brief  mention  isolated  disturb- 
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ances  of  writing-speech — pure  alexia  and  pure  agraphia. 

Deep  lesions  under  the  parietal  part  of  the  speech  area 
may  cause  pure  alexia,  accompanied  or  not  by  hemianopia. 
The  explanation  is  that  the  visual  stimuli  from  words  seen 
do  not  pass,  owing  to  the  lesion,  from  the  visual  projection 
centre  to  the  visual  memory  centre  ;  hence,  they  do  not  reach 
the  auditory  word  centre,  to  awaken  the  sounds  of  the  words, 
and,  consequently,  the  patient  cannot  read. 

In  pure  agraphia  a  lesion  interrupts  the  passage  of  stimuli 
from  the  visual  word  memory  centre  to  the  kinaesthetic 
writing  centre. 

RELATION    OF    APHASIA   TO    AGNOSIA   AND    APRAXIA. 

If  we  take  a  summarizing  view  of  these  affections  of  the 
speech  mechanism,  both  receptive  and  executive,  we  should 
have  no  difficulty  in  appreciating  the  significance  of  the  data 
when  envisaged  firom  another  side.  Word-deafness  and  word- 
blindness  are  defects  of  recognition  ;  the  patient  sees  and 
hears,  but  he  does  not  understand.  There  is  no  paralysis 
of  his  projection  centres,  but  only  of  association  systems. 
Now  there  are  other  defects  of  recognition  than  those  con- 
cerned with  words.  He  may  see  objects,  but  may  not 
recognize  them  by  sight.  He  may  taste,  smell,  touch  objects, 
but  fail  to  recognize  them  by  these  sense  avenues.  He  may 
fail  to  recognize  by  one  avenue,  but  succeed  by  another. 
The  general  name  now  given  to  the  symptom  of  failure  to 
recognize,  by  any  sensory  system,  is  agnosia.  Thus  we  may 
have  visual,  tactile,  auditory,  gustatory,  olfactory  agnosia. 

The  reader  will  at  once  see  that  word-deafness  is  a  variety  of 
auditory  agnosia  :  it  is  agnosia  for  the  sounds  of  words.  Trans- 
cortical sensory  aphasia  is  agnosia  for  the  meanings  of  words. 
Word-blindness  is  agnoiia  for  writing-signs.  On  the  executive 
side,  the  patient  with  motor  aphasia  has  no  paralysis  of  the 
muscles  of  his  lips,  tongue,  palate,  etc.,  but  he  cannot  speak. 
In  agraphia,  there  is  no  paralysis  of  the  small  muscles  of 
the  hand,  but  he  cannot  write.  The  term  now  used  for 
inability  to  perform  certain  acts,  where  no  paralysis  prevents 
their  execution,  is  apraxia.  Looked  at  in  this  way,  motor  aphasia 
is  apraxia  of  the  lips,  tongue,  palate,  etc.,  for  the  movements 
of  speech.    Agraphia  is  apraxia  of  the  arm  and  hand  for  the 
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movements  of  writing.  Aphasia  and  agraphia  may  thus  be 
and  not  infrequently  are,  part  of  a  larger  apraxia,  i.e.,  apraxia 
for  other  movements  besides  those  concerned  in  speech. 
Sensory  aphasia  may  be,  and  often  is,  part  of  a  larger  agnosia, 
i.e.,  an  agnosia  for  other  things  than  words. 

It  is  well  that  the  reader  should  grasp  the  advantages 
secured  by  regarding  motor  and  sensory  aphasia  as  parts  of 
wider  cerebral  symptom-complexes,  viz.,  those  of  apraxia  and 
agnosia.  It  serves  to  remove  any  lingering  idea  as  to  the 
individuality  or  uniqueness  of  aphasic  symptoms  as  opposed 
to  other  higher  cerebral  symptoms  ;  it  paves  the  way  for  a 
more  comprehensive  conception  of  cerebral  activities,  both 
afferent  and  efferent. 

THE    TREATMENT    OF   APHASIA. 

We  may  turn  from  these  matters  of  symptomatology  and 
physiological  psychology  to  consider  concisely  the  question  of 
the  treatment  of  aphasia. 

When  the  practitioner  is  faced  with  a  case  of  aphasia  it  is 
often  difficult  to  say  what  the  outlook  really  is.  Some  severe 
cases  clear  up  unexpectedly,  others,  slight  from  the  beginning, 
remain  uninfluenced.  In  the  endeavour  to  give  an  accurate 
prognosis,  the  following  considerations  are  worthy  of  attention. 

(i)  It  is  true,  as  a  general  rule,  that  the  more  advanced 
the  age  of  the  patient  at  the  onset  of  aphasia,  the  less  likely 
is  improvement  to  occur.  Nevertheless,  there  are  well  marked 
exceptions  to  this  rule.  Some  children,  after  an  encephalitis 
causing  aphasia,  never  make  that  improvement  which  we 
expect ;  and  some  old  folk  make  a  rapid  recovery.  In  this 
connection  a  further  consideration  must  be  mentioned  ;  the 
longer  the  interval  between  the  stroke  and  the  reawakening 
of  speech,  the  less  likely  is  the  improvement  to  be  material. 
To  this  generalization  the  writer  attaches  much  practical 
importance. 

(2)  Still  more  depends  on  the  severity  of  the  original 
attack.  In  a  large  class  of  case  the  aphasia  may  be  regarded 
as  strictly  transient,  and  in  these  the  prognosis  naturally  is 
good.  Reference  is  here  directed  to  certain  attacks  of 
Jacksonian  epilepsy,  migraine,  cerebral  arteriospasm,  incom- 
plete thrombosis  or  endarteritis  obliterans,  certain  toxic   and 
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toxi-infective  conditions,  congestive  attacks  in  general  paralysis, 
etc.  In  such  cases  the  aphasic  disturbance  may  clear  up 
entirely  in  a  very  short  period.  It  is  well,  on  the  other 
hand,  not  to  forget  that  transient  aphasia  from  cerebral 
vascular  disease  may  become  permanent  if  an  ictus  occurs. 

In  an  elderly  patient  with  aphasia  definitely  established, 
the  following  points  may  be  put  before  the  physician  as 
worthy  of  remark. 

(a)  If  there  is  little  or  no  indication  of  generalized  cardiac, 
arterial,  or  renal  disease,  the  outlook  is  better  than  if  such 
systems  show  signs  of  degeneration. 

(6)  Should  the  aphasia  be  unaccompanied  by  any  paralysis, 
facial,  brachial,  hemiplegic,  etc.,  the  chances  of  improvement 
are  better  than  otherwise.  Palsies  are  simply  an  indication 
of  the  degree  of  the  lesion,  and  the  larger  the  lesion,  the 
less  likely  is  improvement  to  take  place. 

There  is  evidence  to  show  that  some  cases  of  aphasia 
improve  because  of  functional  restitution  in  parts  of  the  brain 
damaged  but  not  destroyed  by  the  lesion.  In  other  instances, 
the  evidence  suggests  that  auxiliary  speech  mechanisms 
develop  in  undamaged  areas  of  the  cerebrum,  a  condition  of 
functional  compensation. 

In  all  cases  of  aphasia,  treatment  should  be  directed  along 
two  lines, — 

(i)  The  treatment  of  the  causative  morbid  process,  and 

(2)  The  treatment  of  the  symptomatic  condition  once  it 
is  established. 

(1)  The  common  causes  of  aphasia  are  embolism,  hiemor- 
rhage,  thrombosis,  inflammation,  and  tumour.  Whenever  the 
physician  has  made  his  diagnosis  of  the  underlying  mischief, 
he  should  prosecute  treatment  actively.  It  is  unnecessary 
to  indicate  in  this  article  the  appropriate  measures  to  be 
adopted  in  each  of  the  above  forms  of  intracranial  disease. 

(2)  Treatment  may  have  to  be  directed  to  the  restoration 
of  speech  by  functional  compensation.  A  number  of  cases 
have  now  been  recorded  in  which  the  organs  of  speech  were 
re-educated  de  novo,  with  excellent  results.  As  the  writer  has 
said  elsewhere,  "  the  evidence  favourable  to  the  re-education 
method  is  ample  enough  to  render  its  comparative  neglect  by 
the  profession  rather  inexplicable.     Naturally,  in  order  that  it 
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may  be  prosecuted  to  a  successful  issue,  the  combination  of  a 
suitable  case,  a  diligent  pupil,  and  an  enthusiastic  and  patient 
teacher  is  almost  a  sine  qini  non,  and  doubtless  such  a  combi- 
nation is  not  always  to  be  found.  Yet  even  a  modicum  of 
success  is  worth  striving  for,  and  it  may  be  hoped  that  hence- 
forward the  physician  will  address  himself  to  the  task  with 
greater  devotion  and  assiduity. " 

In  all  cases,  the  method  is  essentially  one  of  imitating  the 
procedures  by  which  a  child  first  learns  the  elements  of  speech. 
In  order  to  give  the  reader  a  practical  acquaintance  with  methods 
in  vogue,  one  may  be  allowed  to  cite  in  extenso  the  technique 
of  Dr.  Charles  Dana,  of  New  York. 

"  (a)  Repeat  five  exclamatory  words,  such  as  '  ah,'  '  oh,'  or 
other  exclamations  expressing  joy,  anger,  or  other  emotions. 
Repeat  after  teacher  ten  monosyllabic  nouns  or  pronouns. 
Repeat  ten  polysyllabic  nouns.  Repeat  ten  verbs.  Each  time 
a  noun  is  named,  let  the  patient  see  the  object,  feel  it,  and  see 
the  written  or  printed  name  on  a  piece  of  paper  before  him, 
thus  stimulating  visual,  auditory,  and  tactile  memories  at  the 
same  time. 

"  (6)  Repeat  the  letters  of  the  alphabet,  these  letters  being 
held  in  front  of  him.  Repeat  letters  of  the  alphabet  after 
writing  and  looking  at  each  one.  Repeat  the  numerals  from 
I  to  20.  Repeat  them  while  looking  at  the  figures.  Write 
and  repeat  the  figures. 

"  (c)  Repeat  ten  simple  qualifying  adjectives,  such  as  white, 
black,  red,  smooth,  soft,  rough.  At  the  same  time,  let  him 
see  the  object  and  colour,  or  feel  the  same. 

"  (i)  Later,  let  him  try  to  repeat  sentences  of  three  words, 
in  which  the  noun  is  joined  to  the  adjective,  e.g.,  'book  is 
red,'  '  box  is  white,'  etc. 

"  (e)  If  the  patient  has  any  musical  capacity,  sit  him  at  a 
piano  and  hum  the  notes  of  the  piano,  going  through  an 
octave,  and  then  let  him  try  to  hum  a  tune,  striking  a  note  at 
the  same  time.  Finally,  teach  him  to  sing  the  tune  through, 
and  then  introduce  the  possible  words.  Some  patients  can 
sing  before  they  can  talk. 

"(/)  Copy  sentences  made  up  of  the  words  he  is  being 
taught.  Let  him  have  an  ordinary  copybook  and  have  the 
copy  at  the  top  of  the  page.     Let  him  fill  a  page  every  day, 
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tr}'ing  at  the  same  time  to  pronounce  the  words  as  he  writes 
them.  Have  him  copy  first  the  familiar  nouns,  and  then  the 
simpler  verbs,  then  the  simple  adjectives  :  finally,  let  him  copy 
sentences.  Take  a  small  vocabulary,  and  repeat  from  this, 
not  trying  to  enlarge  too  soon. 

"(g)  Write  the  letters  of  the  alphabet  and  as  the  patient 
writes  them  get  him  to  try  to  repeat  them.  Do  this  without 
a  copy,  if  possible.  Then  let  him  write  words  to  dictation, 
using  the  same  vocabulary  above  referred  to.  Finally,  let  him 
try  to  write  short  sentences  to  dictation,  then  try  to  read 
them  after  he  has  written  them,  with  assistance  at  first,  then 
without. 

"  (/i)  Write  numbers  i  to  20,  and  say  them  out  loud  when 
written. 

"  (i)  The  patient  should  allow  himself  to  be  read  to  for  a 
short  time  twice  a  day,  and  he  should  try  also  to  repeat  a 
quarter  of  a  page  every  day." 

Another  method  is  a  more  strictly  phonetic  one,  and  con- 
sists in  teaching  the  patient  the  letter-sounds  of  each  vowel 
and  consonant.  A  combination  of  this  procedure  with  lip- 
reading  is  often  of  value  in  motor  aphasia.  The  patient  is 
shown  by  direct  lip-reading  how  to  place  the  lips,  tongue,  etc., 
for  the  pronunciation  of  each  letter-sound. 

What  has  been  said  hitherto  has  a  bearing  rather  on  the 
treatment  of  motor  than  of  sensor)'  aphasia.  It  has  been  held 
that  the  latter  variety  is  more  difficult  to  treat  successfully,  i.e., 
that  once  sensory  aphasia  is  established,  improvement  under 
treatment  is  less  likely  to  occur.  In  a  case  of  word-deafness, 
for  instance,  the  aim  of  the  teacher,  physiologically  expressed, 
is  to  develop  an  auxiliary  auditory  word  centre  in  the  right 
hemisphere  and  to  bring  it  into  functional  relation  with  the 
motor  speech  centre  in  the  frontal  part  of  the  left  hemisphere 
speech  area.  In  word-blindness  similar  lines  of  attack  are 
indicated.  The  reader  can  understand  that  work  of  this  sort 
entails  the  expenditure  of  much  time  and  patience,  but  in  cases 
that  have  come  under  the  writer's  own  observation,  and  in 
certain  recorded  cases,  extremely  good  results  have  been 
obtained.  The  tactics  pursued  are  somewhat  as  follows  : — the 
patient  first  of  all  learns  the  alphabet,  attention  being  concen- 
trated on    each   letter   in   turn.    As   this  is   being  done,   the 
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teacher  pronounces  the  letter.  Eventually  the  patient  names 
the  letters  himself,  being  taught  also  by  lip-reading  to  do  so. 
Thus  afferent  impressions  from  more  than  one  sense  avenue 
are  being  utilized  together.  The  next  step  is  to  tackle  mono- 
syllabic words,  which  the  patient  learns  to  spell  out  letter  by 
letter,  while  the  teacher  pronounces  each  letter  and  the  word 
as  a  whole.  Again  he  utilizes  the  lip-reading  method  to 
assist  the  patient  as  the  latter  endeavours  to  read  the  word 
aloud.  A  number  of  short  lessons  during  the  day  are  better 
than  one  long  one. 

It  is  frequently  observed  that  aphasic  patients  are  peculiarly 
apt  to  speak  in  the  "telegram-style,"  omitting  parts  of  speech 
which  may  not  be  necessary  for  comprehension  but  are, 
nevertheless,  essential  for  correct  speaking.  It  is  more 
particularly  prepositions  and  articles  which  are  omitted,  and 
nothing  really  shows  the  poverty  of  the  patient's  language 
so  much  as  their  omission.  The  teacher  should  apply  himself 
strenuously  to  get  the  patient  to  reacquire  these  all  important 
articles,  conjunctions,  prepositions  and  auxiliary  verbs,  from 
the  outset.  In  a  word,  the  grammar  of  language  has  to  be 
learned  again,  as  it  was  learned  at  school. 
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RECENT   WORK    IX    OPHTHALMOLOGY. 

By  L.  V.  CARGILL,  F.R.C.S. 

Stnior  Ophthalmic  Surgeon,  King's  College  Hospital  and  Seamen't  Hospital 
Society  ;  Surgeon,  Royal  Eye  Hospital,  etc. 

A  HOPE  was  expressed  in  my  last  review  on  ophthalmolgy 
(The  Practitioner,  October,  1913)  that  the  notification  of 
ophthahnia  neonatorum  would  soon  be  compulsory  through- 
out the  United  Kingdom.  From  ist  April,  19 14,  the  Local 
Government  Board  extended  the  compulsory  notification  to 
every  sanitary  district  in  England  and  Wales,  defining  the 
complaint  as  "  ophthalmia  with  a  purulent  discharge  from  the 
eyes  of  an  infant  commencing  within  2 1  days  from  the  date  of 
its  birth."  It  is  worthy  of  record  that,  in  1S84,  a  special  Com- 
mittee of  the  Ophthalmological  Society  of  the  United  Kingdom  ' 
recommended  that  a  card  of  printed  instructions  should  be 
read  and  handed  to  each  person  registering  a  birth.  On  each 
card  was  to  be  printed  the  following  : — "  If  the  child's  eyelids 
become  red  and  swollen,  or  begin  to  run  with  matter  within  a 
few  days  after  birth,  it  is  to  be  taken  without  a  day's  delay  to 
a  doctor.  The  disease  is  very  dangerous,  and  if  not  at  once 
treated  may  destroy  the  sight  of  both  eyes."  If  the  Local 
Government  Board  had  acted  on  that  recommendation,  the 
sight  of  many  people  now  blind  would  have  been  saved. 

Before  the  Ophthalmic  Section  of  the  last  International 
Congress  of  Medicine,  J.  M.  West  -  read  a  paper  on  "  An  Intra- 
nasal partial  resection  of  the  lachrymal  sac  for  cases  of 
Dacryostenosis  after  an  experience  of  1 35  operations."  "  West's 
operation,"  as  modified  by  Halle  and  recently  performed  by 
Graham  and  Paton,'  consists  in  dissecting  up  a  squarish  flap  of 
mucous  membrane  from  the  outer  wall  of  the  nasal  fossa  in 
front  of  the  anterior  end  of  the  middle  turbinal  ;  chiselling 
away  the  bone  over  the  inner  wall  of  the  lachrymal  sac  ; 
passing  a  probe  horizontally  inwards  along  the  lower  canali- 
culus so  as  to  bulge  the  inner  wall  of  the  sac  through  the  gap 
made  in  the  bone ;  perforating  the  bulge,  from  the  nose,  with 
the  galvano-cautery  ;  replacing  the  flap  of  nasal  mucous  mem- 
brane ;  and  then  again,  by  means  of  the  bulging  caused  by  the 
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probe,  burning  a  hole  in  the  flap  corresponding  to  the  hole  in 
the  inner  wall  of  the  sac.  The  operation  is  done  under  local 
(cocaine  adrenalin)  anaesthesia,  a  style  wire  is  left  in  the  aperture, 
during  healing,  and  the  nose  is  plugged ;  subsequently, 
boric  lotion  is  syringed  through  the  canaliculus  for  some  days 
until  the  fluid  comes  away  clear. 

By  this  means,  an  opening  is  made  from  the  sac  into 
the  nose,  and  the  epiphora,  dacryo-cystitis,  fistula,  and 
other  results  of  a  complete  stenosis  of  the  nasal  duct  are 
cured.  Painful,  uncertain,  often  barbarous  treatment  with 
probes  is  avoided,  and  there  is  no  skin  incision  as  is  the 
case  in  excision  of  the  sac  or  in  Toti's  operation.  Some 
critics  have  objected,  on  the  score  of  infection,  that  the 
lachrymal  sac  is  converted  into  part  of  the  nose  ;  and  others 
have  thought  that  blowing  the  nose  might  cause  surgical 
emphysema  ;  but  the  reports  of  cases  are  excellent.  Purulent 
mucoceles  have  quickly  been  cured,  with  the  result  that 
in  some  cases  cataracts  have  subsequently  been  removed 
successfully. 

The  operation  is  of  course  contra-indicated  when  the 
canaliculus  is  occluded,  and  when  the  nostril  is  contracted 
by  scars,  as  well  as  in  the  ver)'  young  or  very  old.  In  one 
case,  however,  Graham  removed  the  nasal  septum  to  gain 
access.  West's  operation  is  well  worth  a  trial  in  troublesome 
cases  of  lachrymal  obstruction. 

I  am  accustomed  to  warn  students  against  making  a  hasty 
diagnosis  of  cataract  before  proper  examination  with  trans- 
mitted light,  and,  when  the  condition  of  lens  opacity  is 
determined,  to  discriminate  between  those  cases  of  broad, 
grey,  ill-defined,  coalescing  and  progressive  striae,  and  those 
with  sharp,  dark  striae  which  are  almost  stationary  ;  also,  to 
avoid  using  the  term  cataract  to  a  patient  so  long  as  the  visual 
acuity  is  not  seriously  affected  by  the  lenticular  opacity. 

In  a  paper  on  "  The  prognosis  in  incipient  cortical  opacities 
of  the  lens, "  Jessop '  has  called  attention  to  the  class  of  case 
in  which  progress  of  the  opacity  is  extremely  slow,  the  striae 
being  thin,  fine,  short  and  discrete,  and  situated  peripherally 
in  the  superficial  layers  of  the  cortex.  In  the  discussion 
which  followed,  it  was  suggested  that  the  term  cataract  should 
only  be  used  to  patients  when  there  was  progressive  and 
serious    impairment    of   vision,  which    would    require  early 
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or  comparatively  early  operation.  Sir  Anderson  Critchett 
mentioned  the  case  of  a  patient  who,  having  been  told  at 
the  age  of  48  that  he  had  cataract,  became  so  apprehensive 
that  he  insisted  on  an  examination  every  few  months,  and 
yet  lived  to  the  age  of  86  with  good  sight.  Other  ophthalmic 
surgeons  could  doubtless  narrate  similar  cases. 

The  appellation  "  Dermogenetic  "  has  been  given  to  cataract ' 
developing  in  early  life  in  association  with  extensive  skin 
disease  such  as  eczema,  furunculosis,  and  erythema  exudativum. 
Auto-intoxication  is  the  probable  cause,  although  embryonic 
affinity  is  also  suggested.  The  development  is  rapid,  but 
without  complications.  The  changes,  beginning  in  the  cap- 
sular epithelium,  lead  to  stellate  opacity  in  the  anterior 
cortex,  and  the  development  of  triangular  sectors  of  opacity. 

The  subject  of  glaucoma  has  continued  to  attract  con- 
siderable attention  and  discussion,  and  probably  more  has 
been  written  on  the  subject  in  the  last  )-ear  or  two  than  ever 
before,  since  Graefe's  classical  introduction  of  iridectomy  as 
a  curative  measure  in  1856.  Whilst  sclerectomy  (or  kerato- 
sclerostomy,  as  perhaps  it  would  more  accurately  be  described) 
by  trephining  at  the  sclero-corneal  junction,  after  the  reflection 
of  a  conjunctival  flap,  is  now  largely  adopted  for  glaucoma, 
and  particularly  for  chronic  cases,  there  are  distinct  evidences 
of  some  reaction  against  the  initial  excess  of  optimism  derived 
from  the  excellent  results  which  were  obtained. 

Cases  of  late  infection  after  trephining  have  been  reported 
by  Axenfeld  and  others."  The  cushion  of  conjunctiva  over 
the  trephine  hole  sometimes  exhibits  a  kind  of  rarefaction  or 
thinning,  resulting  in  a  pale,  prominent,  almost  transparent 
vesicle,  which  must  be  very  vulnerable  to  injury  or  ulceration. 
In  cases  of  panophthalmitis,  reported  as  occurring  a  few 
weeks  or  a  few  months  after  operation,  the  conjunctival  cushion 
has  been  found  ulcerated,  or  a  minute  fistula  demonstrated  by 
fluorescin. 

Another  of  the  possible  disadvantages  of  trephining,  to 
which  attention  has  been  directed,  is  the  sudden,  prolonged 
or  permanent  hypotony '  which  may  result.  This  excessive 
lowering  of  intraocular  tension  may  lead  to  thrombosis  or 
haemorrhage,  owing  to  loss  of  support  to  degenerate  blood- 
vessels. 

According  to  Treacher  Collins,  the  patency  of  the  iris-free 
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sub-conjunctival  fistula,  which  is  obtained  by  trephining,  is 
maintained  on  the  one  hand  by  the  conjunctival  flap,  which 
prevents  any  plugging  with  conjunctival  epithelium,  and,  on 
the  other  hand,  by  a  sufficiently  large  aperture  in  the  endothelial 
lining  of  the  anterior  chamber  to  prevent  the  gap  being 
bridged  across,  whilst  the  substantia  propria  being  bathed  in 
aqueous  behaves  like  the  cut  edges  of  an  iridectomy  coloboma, 
and  does  not  form  granulation  tissue. 

Herbert  ^  is  of  opinion  that  the  true  filtration  of  sclerotomy 
will,  in  the  long  run,  be  found  to  give  better  results  in  cases 
of  glaucoma  with  useful  vision  than  the  fistulization  of 
sclerectomy.  Ducamp'  has  described  the  microscopical  ap- 
pearances at  the  site  of  trephining  performed  with  a  2'5  mm. 
instrument  in  the  eyes  of  four  cats.  The  trephine  hole 
became  blocked  by  vascular  fibro-cellular  tissue,  and  Desce- 
met's  membrane  had  been  merely  incised,  and  not  excised. 
In  only  one  of  the  cases  was  fistulization  obtained,  and  that 
was  merely  temporary  and  due  to  a  little  tag  of  sclera  which 
had  escaped  the  trephine.  His  opinion  is  that  cicatrization  takes 
place  unless  it  is  prevented  by  heterogeneous  tissue,  e.g.,  iris. 
Supposing  this  to  be  true,  we  gained  this  effect  by  means  of  the 
old  iridectomy,  in  which  a  conjunctival  flap  was  cut  with  a  Graefe 
knife,  and  a  small  tag  of  iris  left  in  the  angle  of  the  wound. 

EUett'**  trephined  12  rabbits'  eyes,  and  enucleated  them 
subsequently  at  varying  intervals.  In  one  eye,  removed  three 
weeks  later,  there  was  a  subconjunctival  cyst ;  in  another, 
removed  at  the  end  of  two  months,  subconjunctival  tissue 
bridged  the  aperture,  and  in  the  rest,  removed  later,  new  tissue 
had  appeared  which  was  as  impermeable  as  the  adjacent 
comeosclera. 

In  regard  to  this  experimental  work,  it  must  be  pointed  out 
that  the  anatomical  conditions  in  these  animals  differ  from 
those  in  man,  whilst  the  patency  of  the  trephine  hole  is  often 
obvious  to  inspection  long  after  the  successful  trephining  of  a 
human  eye. 

Risley,"  is  of  opinion  that,  as  glaucoma  is  the  ocular 
manifestation  of  a  general  toxaemia  with  a  local  infection, 
preventative  treatment  should  be  directed  to  these  factors. 
But  when  the  increased  tension  is  established,  he  is  old- 
fashioned  enough  to  consider  that  a  peripheral  iridectomy 
is  the  best  means  of  freeing  the  adhesions  at  the  angle  of  the 
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chamber  and  arresting  or  warding  off  the  results  of  increased 
tension. 

Abadie  '-  raises  a  warning  note  against  the  many  operative 
procedures  which  are  being  introduced,  inspired  mainly  by  the 
theories  of  their  inventors,  and  the  number  of  which  proves 
that  none  of  them  are  quite  satisfactory  in  all  cases.  He 
maintains  the  old  standpoint  that,  in  chronic  simple  glaucoma, 
the  judicious  and  prolonged  use  of  eserine  should  be  tried  first, 
and  that  only  when  it  fails  should  iridectomy  be  done,  whilst 
sclerotomy  or  trephining  should  be  reserved  for  cases  in 
which  iridectomy  has  been  unsuccessful.  He  mentions  the 
unsuccessful  operations  performed  by  several  (sic)  surgeons 
on  a  distinguished  colleague,  whose  chronic  passive  glau- 
coma had  been  retarded  or  checked  for  13  years  by  myotics. 
He  records,  too,  the  case  of  another  ophthalmic  professor  with 
the  same  disease,  who  continued  working  satisfactorily  until  his 
death,  10  years  after  the  performance  of  simple  iridectomies. 

Cases  of  simple  glaucoma,  kept  under  control  by  myotics 
for  a  considerable  time,  are  not  uncommon,  and  a  hospital  case, 
which  was  so  treated  and  watched  for  13  years,  has  been  the 
subject  of  a  recent  paper.  In  addition  to  the  local  treatment, 
the  general  condition  of  the  patient  must  receive  proper 
attention  in  all  cases. 

There  is  great  variation  in  the  technique  of  trephining,  as 
done  by  different  surgeons.  Some  people  prefer  the  2  mm., 
others  the  i  •  5  mm.  trephine ;  some  do  not  touch  the  iris 
unless  it  prolapses,  others  incise  it  radially,  or  do  a  small 
basal  iridectomy,  whilst  there  are  some  who  include  the  whole 
width  of  the  iris  in  the  iridectomy.  Elliott ''  himself  now 
advocates  the  2  mm.  trephine  and  a  basal  iridectomy  as  a 
routine  measure.  He  trephines  in  such  a  manner  that  a  hinge 
is  left  on  the  scleral  side  of  the  disc,  so  that  when  the  trephine 
is  withdrawn,  the  disc  is  pushed  up  by  a  small  knuckle  of  iris  ; 
then,  with  fine  forceps,  the  disc  and  iris  are  seized  together 
and  divided  simultaneously  with  a  snip  of  the  scissors.  All  risk 
of  dragging  on  the  iris  is  thus  avoided,  and  the  seizure  of  the 
disc  serves  to  steady  the  eye. 

Dupuy  Dutemps  '*  dissects  the  conjunctival  flap  upwards  from 
the  corneal  margin,  and,  after  trephining  at  the  limbus,  refixes 
the  flap  at  each  end.  Hill  Griffith  '•'  recommends,  and  has  found 
satisfactory,  the  following  method.     Using  a  i  "5  mm.  trephine, 
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he  places  it  •without  previous  interference  with  the  conjunctiva, 
so  that  one-third  of  the  cutting  circle  is  in  clear  cornea.  He 
gently  draws  out  and  snips  off  the  prolapsed  iris  ;  and  closes 
the  opening  by  one  fine  suture  in  a  horizontal  direction.  The 
complete  absence  of  a  conjunctival  flap,  and  the  presence  of 
a  suture  just  over  the  trephine  hole,  would  not  recommend 
themselves  to  one  who  believed  in  the  expediency  of  sub- 
conjunctival trephining. 

Brookbank  James'"  has  again  called  attention  to  his  method 
of  operating.  After  turning  down  a  large  conjunctival  flap, 
by  gradually  cutting  into  the  anterior  chamber  at  the  sclero- 
corneal  junction  with  a  Graefe  knife,  he  isolates  a  small  wedge 
of  sclera,  performs  an  iridectomy,  and  turns  the  scleral 
tag  out  under  the  replaced  conjunctival  flap.  The  Reviewer 
is  of  opinion  that  this  operation  has  not  received  the  notice 
that  its  merits  deser\-e,  for,  as  James  has  already  jiointed  out, 
there  is  excellent  control  during  the  whole  operation.  The 
aqueous  can  be  tapped,  and  tension  lowered  very  slowly  ;  the 
iridectomy  can  be  performed  easily,  painlessly,  and  satis- 
factorily without  the  risk  of  entanglement,  and  filtratioti 
occupies  the  length  of  the  wound,  instead  of  being  limited  to 
a  small  area  covered  by  a  thin  vesicle  of  conjunctiva. 

I  have  frequently  operated  according  to  this  method,  and 
in  some  cases,  for  the  sake  of  comparison,  I  have  in  the 
same  patient  trephined  one  eye  and  done  this  operation  on 
the  other.  The  knife  is  more  under  control  even  than  the 
trephine,  and  a  satisfactory  reduction  in  tension  is  obtained 
without  undue  hypotony,  and  with  a  slightly  raised,  diffuse 
area  of  oedematous  conjunctiva,  instead  of  a  thin,  localized, 
vulnerable,  vesicle-like  elevation. 

Attention  has  been  called  to  an  hereditary  affection  in 
which  blue  sclerotica  are  associated  with  brittle  bones  and  a 
peculiar  liability  to  fractures  and  sprains."  The  probable 
cause  is  general  defect  of  the  mesoblastic  tissues  of  the  body, 
the  blueness  of  the  sclerotics  being  due  to  a  deficiency  in 
the  fibrous  tissue,  and  the  bones  being  more  transparent  than 
the  normal  towards  their  extremities  with  defective  fibrous 
tissue  about  the  joints.  Affected  members  of  a  family  are 
usually  small  in  height  and  weight,  the  unaffected  members 
being  up  to  the  average. 

Stargardt  '*  has  described  a  type  of  famihal  neuropathic 
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eye  disease,  which  is  evidenced  by  a  progressive  macula, 
degeneration  commencing  in  both  eyes,  rather  suddenly,  at 
about  12  years  of  age,  with  a  central  scotoma,  first  for  red 
and  green  and  then  for  white,  the  fields  being  normal  peri- 
pherally. Progress  is  about  equal  in  the  two  eyes,  and  periods 
of  quiescence  may  alternate  with  periods  of  further  progress  ; 
but,  although  central  vision  may  become  so  damaged  that 
ordinary  reading  is  impossible,  it  does  not  terminate  in  blind- 
ness. The  Wassermann  test  is  negative.  The  ophthalmo- 
scope shows,  at  first,  irregular  pigmentation  at  the  macula 
with  yellowish  grey  spots  and,  later,  white  spots  with  pigment 
"like  osteoblasts,"  which  eventually  coalesce  to  form  an  oval 
patch  with  its  long  axis  horizontal. 

Cases  have  been  reported  of  a  peculiar  degeneration  and 
dystrophy  of  the  cornea  occurring  in  tabes,  "  ^"  in  associa- 
tion with  Argyll  Robertson  pupils  and  optic  atrophy.  The 
corneae  exhibit  dull,  mottled-looking  areas,  consisting  of  in- 
numerable, small,  ill-defined,  greyish  dots,  lying  in  the  deepest 
layer  of  the  cornea,  and  developing  without  any  inflammatory 
symptoms. 

Evisceration  instead  of  enucleation  is  usually  performed 
in  cases  of  panophthalmitis,  and  is  generally  considered  to  be 
free  from  the  risks  of  septic  meningitis,  due  to  infection  of 
the  optic  nerve  sheaths.  The  report,  therefore,  of  a  death" 
from  purulent  meningitis,  three  days  after  an  open  evisceration 
for  panophthalmitis,  is  noteworthy.  The  infection  had  reached 
the  meninges  along  the  optic  nerve,  for  this  was  found  injected 
and  considerably  swollen,  and  a  bead  of  pus  exuded  from  its 
cut  surface  at  the  optic  foramen. 

The  success  of  Xoguchi  in  obtaining  pure  cultures  of  the 
spirochaeta  pallida,  from  which  an  emulsion,  named  by  him 
"  Luetin,"  can  be  prepared,  has  made  possible  the  diagnosis 
of  syphilis  by  a  skin  reaction,  on  the  same  principle  as  the 
tuberculin  reaction  and  the  mallein  test  for  glanders.  The 
emulsion  is  prepared  by  grinding  up  solid  media  rich  in 
spirochsetes,  and  fluid  cultures  of  different  virulent  strains,  in 
an  agate  mortar,  then  placing  in  a  water  bath  at  60°  for 
an  hour,  adding  0-3  per  cent.  Trikresol,  and  ensuring  sterility 
by  cultivation  and  animal  inoculation.  This  is  nii.xed  with 
an  equal  volume  of  normal  saline,  and  0-07  c.c.  is  injected 
intradermically  on  the  outer  surface  of  the  arm,  after  purifying 
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with  alcohol  and  ether,  or  sublimate.  The  positive  reaction 
of  a  specific  hypersensitiveness,  or  anaphylaxis,  is  evidenced 
by  a  large,  raised,  reddish,  indurated  papule,  which  appears  in 
the  course  of  from  24  to  48  hours,  increases  during  3  or  4  days, 
and  disappears  in  about  a  week  with  or  without  pustula- 
tion.  In  a  few  cases,  the  reaction  may  fade  away  in  3  or 
4  days,  whilst  in  others  the  reaction  may  light  up  and  even 
pustulate  after  10  days.  In  negative  cases,  there  is,  in  about 
24  hours,  only  slight  temporary  hyperaemia  devoid  of  induration. 

According  to  Browning's  experience  "  of  this  Luetin  test 
in  100  cases,  it  would  appear  that  it  is  a  simple  and  reliable  test 
within  the  reach  of  all  practitioners  ;  that  it  is  more  delicate 
than  the  Wassermann  reaction  in  such  cases  as  interstitial 
keratitis,  choroiditis,  and  tabes  ;  that  it  is  useful  in  deciding 
a  doubtful  Wassermann  reaction  ;  that  it  is  superior  to  the 
Wassermann  test  in  proving  whether  the  patient  is  cured ; 
and  that  it  is  of  great  value  when  syphilis  is  complicated  by 
malaria  or  other  protozoal  disease. 

From  the  results  of  200  cases  of  ocular  syphilis  treated  at 
the  Lariboisiere  with  salvarsan  and  neo-salvarsan,"  it  has  been 
concluded  that  they  are  chiefly  efficacious  in  acute  uveal 
affections  of  the  anterior  segment  of  the  eye,  particularly 
in  those  of  recent  syphilis.  Ocular  tabes,  retinal  affections, 
and  interstitial  keratitis  are  but  little  amenable.  Neo-salvarsan 
was  found  simpler,  safer,  and  more  satisfactory',  and  has  been 
given  latterly  in  onl)-^  i  to  2  ccc.  of  fluid  by  means  of  a  Roux's 
syringe. 

For  the  treatment  of  that  serious  and  frequently  disastrous 
pneumococcal  ulceration  of  the  cornea  known  as  ulcus  serpens, 
excellent  reports  have  been  made  of  the  efficacy  of  ethyl- 
hydrocupreine  hydrochloride  (syn.  optochin  hydrochloride),  -■'" 
a  white  crystalline  powder  introduced  by  Morgenroth.  Cup- 
reine  is  an  alkaloid  allied  to  quinine,  and  found  with  it 
in  cuprea  bark.  Ethyl-hydrocupreine  hydrochloride  has  a 
powerful  action  on  cultures  of  pneumococci,  and  on  the 
pneumococcic  septicaemia  of  mice.  The  negative  results 
obtained  in  human  pneumonia  is  believed,  by  Sir  Almroth 
Wright,  to  be  due  to  the  rampart-like  protection  of  the  germs 
by  the  coagulated  lymph  in  the  pulmonary  alveoli.  The  best 
way  of  using  the  drug  for  the  corneal  ulceration  is  by  the 
application  of  a   i  per  cent,  solution   on  a  small  saturated 
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cotton-wool  swdb,  cocaine  being  previously  instilled  to 
diminish  the  pain  and  burning  caused  by  the  application.  A 
stronger  solution  than  2  per  cent,  has  a  caustic  effect,  and 
should  not  be  used.  The  application  should  be  made  with  a 
little  pressure,  until  there  is  a  slight  opacity  around  the  ulcer. 

Instead  of  this  topical  application,  a  i  per  cent,  solution 
has  been  dropped  into  the  eye  hourly,  and  continued  until 
the  ulcer  became  clean  and  free  from  infiltration,  generally  in 
the  course  of  two  or  three  days.-'  After  the  subsidence  of 
pain  from  the  first  instillation,  an  anaesthetic  effect  remains 
and  lasts  until  the  next  hourly  instillation.  For  ulcus 
serpens,  the  application  locally  with  a  cotton-wool  swab  seems 
best,  but  it  may  probably  need  repetition. 

As  the  result  of  experiments,  which  he  began  in  1907,-' 
with  the  object  of  obtaining  spectacles  to  protect  the 
eyes  of  glass- workers  from  injurious  rays  and  prevent 
"glass-makers'  cataract,"  Sir  William  Crookes  has  succeeded 
in  preparing,  by  the  use  of  various  metals,  a  glass  which 
will  cut  off  over  90  per  cent,  of  heat  rays  and  the  whole 
of  the  invisible  ultra-violet  rays,  and  which  is  sufficiently 
free  from  tint  to  be  capable  of  practical  use.  Testing  with 
suitably  screened,  sensitive,  photographic  plates,  he  found  that 
X-rays  were  not  emitted  by  highly  incandescent  molten  glass 
at  a  temperature  of  1,000°  to  1,500^^,  and  that  glass-makers' 
cataract  must  be  ascribed  rather  to  heat  rays  than  to  ultra- 
violet rays.  It  is  interesting  to  note  in  this  connection 
that  the  operatives  are  sometimes  expo?ed  to  the  radiation 
from  as  much  as  three  or  four  hundred  tons  of  molten  glass, 
covering  an  area  of  some  82  square  yards. 

It  must  be  remembered  that  rays  having  wave  lengths 
of  below  X7,230  are  infra-red,  those  of  the  visible  epectrum 
vary  from  X7,23o  to  X3,970,  whilst  those  above  /\3,970  are 
ultra-violet.  Two  specimens  of  the  glass  prepared  are  now  upon 
the  market,  and  ar«  known  as  Crookes's  glass  No.  i  and  No.  2. 
The  No.  I,  whilst  being  almost  free  from  noticeable  tint,  trans- 
mits 99*5  per  cent,  of  luminous  rays,  cuts  off  37-1  per  cent, 
of  heat  rays,  and  the  ultra-violet  limit  is  X3,700.  The  No.  2 
is  more  suitable  for  glare,  having  a  moderate  tint  and  trans- 
mitting 83*4  per  cent,  of  luminous  rays,  cutting  off  34  "7  per 
cent,  of  heat  rays,  and  possessing  an  ultra-violet  limit  of 
3,600.    Although  the  ideal  glass,  which  should  transmit  all 
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the  luminous  rays  and  cut  off  all  the  invisible  rays,  has 
not  yet  been  discovered,  these  two  samples  give  all  the 
luminosity  and  supply  all  the  protection  that  is  practically 
needed,  and  are  proving  of  considerable  service  for  many 
ordinary  and  special  purposes. 

The  glass-workers  do  not  appear  to  realize  the  risks  from 
which  their  eyes  can  now  be  protected  as  a  result  of  Crookes's 
researches,  and,  not  appreciating  the  prevalence  of  cataract 
amongst  them,  they  have  complained  that  the  glasses  make  their 
eyes  feel  hot,  do  not  improve  their  condition  as  far  as  glare  is 
concerned,  and  that  they  cannot  work  in  them.  Probably 
nothing  will  overcome  their  conservatism  but  compulsory  legis- 
lation. As  showing  the  prevalence  of  the  disease,  Dr.  T.  M. 
Legge,-'  of  the  Home  Office,  has  reported  that  out  of  513  glass 
blowers  he  found  cortical  cataract  in  the  right  eye  in  64  cases,  and 
in  the  left  eye  in  72  cases.  Cridland  has  brought  forward 
a  case  of  cataract  in  a  "  puddler,"  and  Golden  has  mentioned 
one  in  a  "  welder."  Priestley-Smith  has  suggested  an  excel- 
lent and  inclusive  designation  for  all  these  cases,  viz.,  "furnace- 
workers'  cataract." 

An  interesting  discussion  upon  the  subject  of  workmen's 
compensation  and  eye  injuries  took  place  at  the  Oxford 
Ophthalmological  Congress  last  July.-'  By  the  Workmen's 
Compensation  Act,  1906,  "If  in  any  employment,  personal 
injury  by  accident  arising  out  of  and  in  the  course  of  the 
employment  is  caused  to  a  workman  his  employer  shall  .  .  . 
be  liable  to  pay  compensation."  The  proof  of  negligence 
is  no  longer  necessary,  and  the  injured  man  is  paid  half  of 
his  wage  up  to  the  maximum  of  £1  per  week  during  total 
incapacity,  and  when  certified  for  light  work  he  is  com- 
pensated for  the  reduced  wage  which  he  earns  by  a  further 
sum  generally  equal  to  half  the  reduction. 

The  total  number  of  claims  under  the  Act  now  number 
about  half  a  million  annually  ;  the  cost  to  the  employer 
is  from  ^  per  cent,  to  ij  per  cent,  of  the  wages  bill, 
according  to  the  risk  of  the  employment. 

Malingering  is  greatly  on  the  increase,  and  one  speaker 
estimated  that  16  per  cent,  of  the  ophthalmic  cases,  on  which 
he  had  reported  during  the  previous  five  years,  had  shown 
evidence  of  gross  malingering.  The  weekly  payment  of 
compensation  accounts  for  the  increasing    number  of  claims, 
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as  well  as  for  the  length  of  time  individuals  absent  themselves 
from  work.  The  immadiate  improvement  in  wage-earning 
capacity  after  payment  of  a  lump  sum  is  often  remarkable,  for 
then,  as  has  been  remarked,  "  the  lawyers  cease  from  troubling 
and  the  workman  is  at  rest."  Looking  at  this  subject  from  the 
ophthilmic  point  of  view  alone,  employers  and  insurance 
companies  would  find  it  an  economy  and  check  on  malingering 
if  they  would  insist  on  workmen  being  medically  examined 
before  they  are  taken  on.  For  instance,  the  existence  of 
chronic  dacryo-cystitis  may  lead  to  the  pneumococcal  infection 
of  a  minute  corneal  abrasion  with  consequent  partial  or 
complete  loss  of  the  eye,  for  which  the  employer  would  be 
held  responsible  ;  or  a  pre-existing  and  un-noted  squint,  with 
amblyopia  in  connection  therewith,  may  enable  a  successful 
claim  to  be  made  for  some  trifling  injury  which  has  not  in  any 
way  affected  the  individual's  eyesight  or  capacity  for  work. 
After  a  trifling,  superficial  injury  a  worker  may  by  some  kind 
of  irritation,  keep  up  a  chronic  conjunctival  congestion  or 
inflammation,  and,  in  spite  of  medical  evidence,  cany  his  case 
successfully  through  the  County  Court,  and  then  sue  later  for  a 
"  declaration  of  liability." 

As  one  contributor  said, "  A  workman,  claiming  compensation 
can  make  the  most  exaggerated  claim,  can  practise  the  most 
glaring  malingering,  be  proved  an  arrant  liar,  and  yet  fear  no 
punishment  if  his  case  is  proved  to  be  a  bogus  one."  Great 
care  sliould  be  taken  by  hospital  medical  officers  in  giving  certi- 
ficates in  cases  of  injury,  and  nothing  should  be  stated,  but  that 
the  applicant  is  a  patient  at  the  hospital  and  unable  to  work, 
if  that  be  so.  The  habit  of  giving  a  placebo  merely  to  satisfy 
such  a  hospital  patient  should  not  be  followed,  for,  to  the  legal 
mind,  the  giving  of  the  most  simple  lotion  implies  that  there 
must  have  been  some  pathological  necessity  for  it. 

The  discussion  elicited  a  general  feeling  that  there  has 
been,  and  still  is,  a  tendency  to  over-estimate  the  disability 
resulting  from  the  loss  of  one  eye.  Excluding  seamen,  engine- 
drivers,  and  ironworkers,  most  others  can  after  a  time  perform 
their  duties  almost  as  well  with  one  eye  as  with  two.  Cases 
of  injury  due  to  the  loss  of  binocular  vision  are  rare,  whilst 
insurance  companies  do  not  object  to  insure  one-eyed  work- 
men.    In  reporting  on  cases  of  injur)',  the  statements  made  by 
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the  workman  as  to  the  accident  and  its  effect  in  preventing 
him  working  should  be  clear  and  concise  ;  the  condition  found 
on  examination  should  be  clearly  described  in  as  intelligible 
language  as  possible,  and  on  the  preceding  data,  an  honest 
unbiassed  opinion  should  be  given  ol"  the  extent  of  the  disa- 
bility with  an  estimate  of  its  duration. 

The  surgeon  should  do  his  best  to  encourage  the  patient 
to  return  to  some  kind  of  work  as  soon  as  he  is  fit,  for  the 
longer  the  absence  from  work  the  greater  the  inclination  to 
develop  a  loafing,  lazy,  neurasthenic,  or  even  malingering 
habit. 

It  is  impossible  to  go  into  all  the  details  of  the  discussion, 
which  is  well  worth  reading  in  full. 
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THE   DUODENUM    IX    DIABETES   MELLITUS.* 

Bv  N.  MUTCH,  M.D.,  M.A.,  M.R.C.P.,  etc. 
Medical  Registrar  and  Assistant  Pathologist,  Guy's  Hospital,  etc. 

[With  Plates  XLIII.-XLIV.] 

It  is  usually  considered  that,  in  diabetes  mellitus,  the  changes 
in  the  function  of  the  pancreas  form  the  basis  of  the  greater 
part  of  the  symptom-complex.  The  inception  of  the  morbid 
process,  however,  lies  behind  this  pancreatic  landmark,  and 
evidence  is  brought  forward  in  the  present  paper  to  show 
that  specific  lesions  are  present  in  the  duodenum,  which 
probably  precede  the  dissolution  of  the  pancreas. 

The  vertical  length  of  the  duodenal  shadow,  measured 
orthodiagraphically  after  a  bismuth  meal,  is  less  than  3^  inches 
in  healthy  adults,  being  approximately  equal  to  the  length  of 
two  lumbar  vertebrae  with  their  intervening  discs.  Reference 
to  the  protocols  appended  will  show  that  in  nine  consecutive 
patients  with  severe  diabetes  mellitus,  the  mean  vertical  length 
of  the  duodenum  was  3^^  vertebrae,  the  extremes  being  3  and 
3^.  Considering  adults  only,  the  average  length  was  4^ 
inches,  and  the  extremes  4^  and  5^  inches  respectively.  These 
figures  represent  a  very  great  enlargement  of  the  organ  ;  in 
fact,  W.  B.'s  duodenum  was  twice  as  long  as  that  of  a 
healthy  adult.  Xot  only  is  this  part  of  the  alimentary  canal 
elongated,  but  it  is  increased  in  calibre  also,  and  on  examina- 
tion after  death,  the  walls  can  be  seen  to  share  the  same  change, 
being  thick  and  fleshy,  and  of  a  somewhat  milky  appearance. 
The  same  alterations  in  structure  can  be  traced  in  the  upper 
portions  of  the  jejunum. 

This  enlargement  is  almost  invariably  associated  with 
ileal  or  colonic  stasis,  and  in  some  patients  delay  is  so 
extreme,  and  the  consequent  modification  of  the  lower  bowel 
so  advanced,  that  there  can  be  no  doubt  but  that  alimen- 
tary stasis  preceded  the  onset  of  diabetes  ;  as,  for  example, 
in  the  case  of  X.  N.,  whose  duodenum  showed  strong  anti- 
peristaltic movements.  The  duodenal  dilatation  of  such 
patients  might  reasonably  be  ascribed  to  the  factors  which 

•  From  the  Guy's  Hospital  Laboratories.     The  expenses  of  the  research  were 
defrayed  by  a  grant  from  the  British  Medical  .Association. 
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produce  this  abnormality  in  simple  intestinal  stasis.  In  the 
majority  of  cases,  however,  the  increase  in  size  of  the  upper 
part  of  the  small  intestine  is  the  predominant  change  in  the 
alimentary  canal,  while  lower  bowel  delay  and  duodenal 
regurgitation,  although  present,  are  not  sufficiently  pronounced 
to  account  for  the  enlargement.  F^cal  accumulation  is 
evidently  a  common  concomitant  of  diabetes  mellitus,  but 
not  the  sole  determining  factor  although  it  may  be  a  predis- 
posing cause.  That  ileal  stasis  plays  an  important  part  in  the 
disease  is  clearly  shown  by  the  following  analysis,  in  which  the 
patients  are  classitied  according  to  the  severity  of  their  acidosis. 


Number  of 
Cases. 

Acidosis. 

L'yine  Reactions. 

[leal  ' 
Stasis.* 

Ferric 
Chloride. 

Legal's 
Reaction. 

Rothera's 
Reaction. 

(i  and  8.) 
5 

2 
(9  and  10.) 

!   (4  and  II.) 

Died  in  Coma 

Severe 

Moderate 

Slight 

+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 

2  + 
1  + 

i  + 

The  intensity  of  the  disease  is  here  seen  to  be  directly 
proportional  to  the  degree  of  ileal  stasis,  although  there 
are  isolated  exceptions  to  this  rule  in  young  people,  in 
whom  the  presence  of  stasis  is  more  difficult  to  determine. 
Almost  all  diabetic  patients  excrete  indoxyl,  indolacetic  acid, 
and  parahydroxyphenylacetic  acid  in  then-  urine,  in  varying 
proportions.  In  constipated  subjects,  these  substances  arise 
either  directly  or  indirectly  from  the  action  of  B.  coli  on 
tryptophane  and  tyrosin  in  the  small  intestines,  and  the 
amounts  excreted  serve  as  an  index  of  the  extent  to  which 
the  ileum  is  infected  with  coliform  organisms.'  In  diabetes 
melhtus,   the   excretion   of  these   bodies   does   not  bear   any 

•  The  following  convention  is  made  use  of  in  measuring  ileal  stasis.  A 
bismuth  meal  is  given,  and  no  further  food  until  the  stomach  is  empty.  Failure 
of  the  bismuth  to  reach  the  caecum  in  4  hours  and  the  presence  of  a  little 
bismuth  in  the  ileum  after  &-\  hours  =  ileal  stasis  {  —  )  (value  =  \).  A  defmite 
collection  seen  between  8}  and  9  hours  =  ileal  stasis  -f-.  A  definite  collection 
seen  betn'een  9  and  34  hours  =  ileal  stasis  2  +.  A  definite  collection  seen 
after  24  hours  =  ileal  stasis  3  +. 
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obvious  relationship  to  the  severity  of  the  disease,  from  which 
fact  it  may  be  inferred  that  the  gravity  of  the  prognosis  in 
diabetics,  with  marked  ileal  delay,  depends  upon  some  con- 
dition other  than  the  coincident  infection  of  the  small 
intestine  with  coliform  organisms.  It  has  been  demonstrated 
by  Sir  Arbuthnot  Lane,'  and  confirmed  by  other  observers,'  ' 
that  stasis  in  the  ileum  impedes  the  passage  of  chyme 
through  the  duodenum  by  producing  obstruction  at  the  en- 
trance to  the  jejunum.  The  verj'  instructive  work  done  in 
America  by  W.  Seaman  Bainbridge  and  A.  J.  Quimby  *  is  of 
particular  interest  in  connection  with  this  point.  Such  stag- 
nation would  be  detrimental  to  a  duodenum  already  injured 
by  disease,  and  affords  a  reasonable  explanation  of  the  adverse 
e'ffect  of  ileal  stasis  in  diabetes. 

S.  G.,  a  feeble,  sallow  boy,  aged  1 1  years,  under  the  care 
of  Sir  Arbuthnot  Lane,  had  lost  weight  and  suffered  from 
excessive  thirst  for  three  months.  Defascation  was  irregular, 
and  his  abdomen  a  little  distended  but  he  was  free  from 
any  discomfort  which  could  be  referred  directly  to  his 
alimentary  canal.  His  teeth  were  good,  his  tongue  clean, 
and  his  fauces  healthy.  A  bismuth  meal  passed  through  the 
pylorus  in  about  4^  hours.  It  was  delayed  in  the  duodenum 
which  was  elongated  and  distended,  the  vertical  limb 
measuring  3^  inches  or  3  vertebras.  The  ileum  was  not 
completely  emptied  until  the  nth  hour,  whereas  a  normal 
ileum  would  have  been  empty  before  the  8th  hour.  Bismuth 
began  to  enter  the  caecum  in  4^  hours,  reached  the  hepatic 
flexure  in  8^  hours,  and  the  pelvic  colon  in  30  hours.  It 
was  partially  evacuated  at  the  32nd  hour,  but  much  remained 
in  the  pelvic  colon  until  after  the  76th  hour.  A  little  stasis 
was  thus  observed  in  the  stomach  and  duodenum,  and  con- 
siderable stasis  in  the  ileum,  colon,  and  rectum.  The  duode- 
num and  pelvic  colon  were  greatly  increased  in  size.  His 
Wassermann  reaction  was  negative.  He  excreted  about  240 
grammes  of  sugar  daily,  and  his  urine  always  gave  the  ferric 
chloride  reaction  for  diacetic  acid.  Sir  Arbuthnot  Lane 
removed  the  colon,  and  withdrew  some  of  the  contents  of 
the  enlarged  duodenum  by  means  of  a  syringe.  From  this  fluid 
an  exceedingly  abundant  growth  of  streptococcus  brevis  was 
obtained. 

The  following  table  of  observations  on  duodenal  contents, 
removed  at  laparotomy  in  a  variety  of  conditions,  demonstrates 
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the  unique  character  of  this  infection  : — 


Number 

Number  of  cohmes 
of  streptococcus  brevis 

of 
Cases. 

Xatur*  of  Case. 

grown  on  two  nutrose 

agar  pl.iles  from  five 

platinum  loops  full 

of  duodenal  chyme. 

Simple  chronic  intestinal  stasis         -         .        . 

0 

Intestinal  stasis  with  arterial  hypotension 

0 

' 

,,        „     very  distended  duodenum 

0 

„     intense  anxmia  and  pig- 
mentation. 

0 

,,            „         ,,     incipient  insanity    - 

0 

„             „         „     chronic    duodenal     uleer 

and  hyperchlorhydria. 
„            „         „     chronic  gastric  ulcer 

0 

0 

„            ,.         „     appendix          controlling 
the  ileum. 
Tuberculous  enteritis  with  appendix  controlling 
the  ileum. 
Rheumatoid  arthritis 

0 
0 
0 

,,               „      with  endemic  goitre 

0 

140 

Raynaud's  disease 

2 

Total  15  cases  

142 

I 

Diabetes 

2,000 

Before  giving  details  of  the  cases  I  will  recapitulate  the 
facts  substantiated  in  this  paper — 

1.  Diabetes  mellitus  is  associated  with  great  enlargement  of 
the  duodenum  which  cannot  be  accounted  for  wholly  by  co- 
incident intestinal  etasis. 

2.  A  profuse  growth  of  streptococcus  brevis  was  obtained 
from  the  duodenum  of  a  boy  with  severe  diabetes  mellitus. 
Such  an  infection  has  not  been  found  in  any  other  condition. 

3.  Ileal  stasis  is  usually  present  in  diabetes  mellitus,  and,  in 
proportion  to  its  severity,  affects  the  prognosis  adversely. 

4.  The  urine  of  patients  suffering  from  diabetes  mellitus 
usually  contains  one  or  more  products  of  the  action  of  B.  coli 
on  trj-ptophane  and  tyrosin. 

The  suggested  explanation  of  these  phenomena  is  that 
chronic  duodenitis  is  the  determining  factor  in  the  production 
of  diabetes  mellitus,  and  that  ileal  delay  increases  the  severity 
of  the  disease  by  causing  stagn.ation  in  the  duodenum . 
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Died  in 
coma  a  few 
weeks  after 
the.se  obser- 
vations had 
been  made. 
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Stomach  : — 

Normal.     Empty  in  4  hours. 
DUODENUM  :— 

Bismuth   passed  slowly.     Duo. 
2  =  3"  or  3  vertebr.T. 
Ileum  : — 

Empty  in  8  hours. 
Colon  :^ 
Sigmoid   long   and   transverse, 
rather  low.     Bismuth  reached 
caecum  in  4  hours,  extended 
from  hepatic  flexure   to  sig- 
moid after  32  hours,  remained 
unaltered  after  48  hours. 

Stomach  : — 

Normal.     Empty  in  4!  hours. 
DUODENUM  :— 

Bismuth  distended  and  passed 
slowly.      Duo.  2  =  3J"  or  3 
vertebr.T. 
Ileum : — 
Contained    bismuth    after   loj 
hours. 

Indoxyl  (I.) 
Indolacetic 
Acid  (1.  A.) 
Parahydroxy 
Plienylacetic 
Acid  (P.) 
in  Urine. 

1.  - 
I.A.  - 
P.  - 

l.A.-f- 
P.  - 

.2  m 

None 

A  little 
general 
disten- 
tion. 
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Bow^els 
irregular. 

Bowels 
irregular. 
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Normal 
Normal 

d 
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+                                                         + 

8  ■* 

8  per  cent. 

168  grms. 

P.D. 

7  per  cent. 

240  grms. 

P.D. 

Diabetic 
History  and 

Cieneral 
Condition. 

2  weeks' 

thirst  and 

loss  of 

weight. 

Nutrition 

good. 

3  months' 

thirst  and 

loss  of 

weight. 

Thin  and 

sallow. 
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Ileum : — 

Thick  and  distended.  Empty  in 
8  hours. 

Colon  : — 

Bismuth    entered     the    car-c-um 
after  tlie  4th  hour,  reached  the 
ascending  colon   by  the   6th 
hour,    the   splenic   flexure  at 
the  8th  hour  and  the   pelvic 
colon  at  the  jSth  hour.     The 
transverse  colon  was  a  little 
dropped. 

Stomach  : — 

Normal.     Empty  in  5  hours. 
DUODENDUM  :- 
Bismuth  passed  very  slowly,  and 
distended.     Duo.   2      5"  or  3} 
vertebrae. 
Ileum  : — 
Traces  of  bismuth  present  after 
ID  hours. 
Colon  : — 
Bismuth    re.ached     the    splenic 
flexure  in  5  hours,  occupied 
the    transverse    and     pelvic 

Indoxyl  (I.) 
Indolacetic 
Acid  (I.  A.) 
Parahydroxy 
Phenylacetic 
Acid  (P.) 
in  Urine. 
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Food  was 
given  before 
the  bismuth 
had  left  the 

stomach. 
Died  in  coma 

about  a 
week  after 
these  obser- 
vations had 
been  made. 

o 

's 
w 

rt 
>< 

c 

B 

(5 

Stomach ; — 

Large  and  active.     A  little  py- 
loric spasm.     Not   empty   in 
9  hours. 

DUODK.N'UM  :— 
Greatly  dilated  with  strong  re- 
gurgitation from  the  3rd  to 
the   2iid   parts.     Only  traces 
of  bismuth  reached  the  jeju- 
num during  the  first  15  min- 
utes. 

Ileum  : — 

Contained  much  bismuth  after 
6   hours  and   some   after   23 
hours.      The     terminal    coil 
was  thick  and  bound  down. 

Colon  : — 
Bismuth  entered  the  csccum  at 
the    7th    hour,    reached    the 
liepatic  flexure  after  23  hours, 
the  middle  of  the  transverse 
after  30  hours,  and  the  splenic 
flexure  after  95  hours.      The 
transverse     colon    was    very 
long  and  tortuous. 

Indoxyl  (I.) 
Indolacetic 
Acid  (I.  A.) 
Parahydroxy 
Phenylacetic 
Acid  (P.) 
in  Urine. 

- 

^1 
oco 

Last  coil 

of  ileum 

thick 

and 

tender. 

Colon 

palpable 

from 
caecum. 

to 
sigmoid. 

1* 

s  ° 

ll 

< 

1-5 

Alter- 
nate 
constipa- 
tion and 
diar- 
rhoja 
for  many 
years. 
Severe 
constipa- 
tion for 
1  year. 

si 

«B 

^1 

c 

<  1 

m 
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Diabetic 
History  and 

General 
Condition. 

6  months' 

thirst, 

polyuria  and 

wasting. 

Emaciated. 
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Stomach  : — 

Normal.      T.mpty   in    less  than 
5i  hours. 
DUODENUM  :— 

Distended.      No  regurgitation. 
Duo.  2  =  4J"  or  3  vertebra*. 
Ileum :- — 

Empty  after  8  hours. 
Colon  : — 
Bismuth    reached    the    splenic 
flexure   in    5i  hours.      Some 
was  evacuated  after  26  liours. 
Much  rem.iincd  in  the  rectum 
and    sigmoid     at    the    32nd 
hour. 

Indoxyl  (I.) 
Indolacetic 
.Acid  (I.  A.) 
Parahydroxy 
Phcnvlacetic 
Acid(P.) 
in  Urine. 

.. 

ill 
^  ow 
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»   en 
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■(3 
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Si 
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"a 
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FeCl,  - 
Legal  - 
Rothera  + 
(Kaintly). 

lid 

Diabetic. 
History  and 

General 
Condition. 

7  years' 

thirst  and 

excessive 

appetite  with 

polyuria ; 

gangrene  of 

the  left  foot. 

Nutrition 

good. 

Name. 
Age. 
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For  comparison  with  the  X-ray  examinations  detailed  in 
the  foregoing  protocols,  I  quote  Dr.  A.  C.  Jordan's  description 
of  the  normal  alimentary  tract  from  his  article  in  Sir  Arbuth- 
not  Lane's  book  on  The  Operative  Treatment  of  Chronic 
Intestinal  Stasis.  "  In  a  normal  case  the  bismuth  passes  rapidly 
through  the  oesophagus  into  the  stomach,  when  regular  peristaltic 
waves  are  seen,  and  small  portions  of  bismuth  may  enter  the 
duodenum.  The  result  of  the  introduction  of  bismuth  is  that  in 
the  erect  posture,  the  greater  curvature  falls  about  one  inch 
below  the  level  of  the  umbilicus.  Examining  the  patient  on  the 
couch,  regular  peristaltic  waves  move  along  both  curvatures  to  the 
pylorus  and  bismuth  enters  the  duodenum  and  passes  through  the 
four  parts  of  the  duodenum  as  the  result  of  a  normal  duodenal 
peristaltic  wave,  and  enters  the  jejunum.  The  duodenojejunal 
junction  is  rounded,  offering  no  obstruction  to  the  course  of 
the  bismuth.  The  second  part  of  the  duodenum  measures 
2j  to  3:J  inches.  It  is  usually  impossible  to  obtain  a  skiagram 
of  the  normal  duodenum  for  with  an  ordinary '  time '  exposure 
the  bismuth  may  be  seen  to  leave  the  duodenum  after  a  few 
seconds.  If  an  instantaneous  method  be  used,  but  a  portion 
of  the  (normal)  duodenum  is  shown,  for  only  a  part  of  it 
contains  bismuth  at  any  particular  moment.  By  the  end  of 
two  or  three  hours,  the  whole  of  the  bismuth  has  left  the 
stomach,  being  seen  widely  scattered  through  the  small  intes- 
tine, but  especially  in  the  lower  coils  of  the  ileum  above 
the  pelvic  brim.  After  three- and-a-ha If  to  four  hours,  bismuth 
has  begun  to  enter  the  caecum.  After  five  or  six  hours,  there 
is  no  longer  any  bismuth  in  the  small  intestine,  the  whole 
of  it  occupying  the  caecum  and  ascending  colon.  At  the  end  of 
eight  to  twelve  hours,  some  bismuth  has  reached  the  splenic 
flexure.  After  twenty-four  hours,  the  bismuth  is  distributed 
through  all  parts  of  the  large  intestine,  some  having  reached 
the  rectum  or  been  evacuated.  At  the  end  of  forty-eight  hours, 
the  whole  of  the  bismuth  has  been  evacuated." 

I  wish  to  thank  the  staff  of  Guy's  Hospital  for  affording  me 
opportunities  for  making  these  observations  on  patients  under 
their  care. 
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THE  TREATMEXr  OF   SOME   SEPflC^MIAS 
BY   VACCINES.* 

By  G.  T.  western.  M.D. 
Senior  Assistant  in  the  Inoculation  Department  of  the  London  Hospital,  etc. 

In  this  paper,  I  propose  to  consider,  shortly,  the  treatment  by 

vaccines  of  some  generalized  infections  or  septiceemias,  as 
distinct  from  localized  infections.  I  have  chosen  this  class 
of  case,  for  I  think  the  value  of  vaccines  is  not  as  yet  so 
generally  recognized  in  these  cases  as  in  well-localized  infec- 
tions, and  also  because  I  have  had  the  opportunity  of  dealing 
with  some  hundreds,  many  more  in  fact  than  most  men 
fortunately  come  across  in  a  lifetime. 

In  the  early  days  of  inoculation  treatment,  it  was  con- 
sidered to  be  a  method  applicable  to  local  infections  only, 
and  infections  which  were  generali2ed,  i.e.,  septicaemias,  were 
considered  to  be  outside  the  range  of  such  treatment.  Later, 
however,  these  views  were  modified,  and  now  are  entirely 
altered.  This  alteration  has,  I  think,  taken  place  owing  to 
the  fact  that  we  have  a  better  appreciation  of  the  conditions 
existing  in  a  septicasmia. 

The  concept  of  a  septicemia,  which  used  frequently  to  be 
held,  was  a  condition  in  which  the  infecting  organism  had 
gained  entrance  to  the  blood  stream  and  was  circulating  and 
multiplying  there,  the  primary  focus  through  which  entrance 
had  been  gained  having  become  of  secondary  importance. 
This  concept  had,  as  its  origin,  the  purely  artificial  laboratory 
experiments  of  inoculating  a  highl}'  susceptible  animal  with 
an  organism  of  great  virulence,  which  did,  no  doubt,  circulate 
and  multiply  in  the  blood  stream,  and  produced  death  in 
24-48  hours.  This,  however,  is  not  a  picture  which  is  seen 
in  practical  medicine  in  this  country.  The  cases  of  septicaemia 
which  we  see  are  cases  of  local  infection,  in  which  the  tissues 
have  not  responded  sufficiently  to  build  up  a  barrier  to  shut 
it  off  from  the  general  circulation  ;  consequently,  some  of 
the  bacteria  are  carried  away  into  the  blood  stream,  and  a 

*  Bued  on  a  Paper  r»ad  at  the  Hunteriau  Societ)'. 
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positive  blood  culture  maj'  be  obtained.  There  is,  however, 
little  evidence  that,  during  life,  these  bacteria  are  able  to 
multiply  there,  or  even  that  they  can  retain  their  vitality  there 
for  any  great  length  of  time.  On  the  contrary,  there  is  much 
evidence  against  this  ;  e.g.,  if  we  withdraw  10  cc.  of  blood 
from  the  vein  in  a  case  of  septicaemia,  and  put  2  cc.  in  a 
sterile  test  tube,  2  cc.  in  10  cc.  of  broth,  2  cc.  in  20  cc.  of  broth, 
2  cc.  in  50  cc.  of  broth,  etc.,  we  shall,  after  incubation,  often 
obtain  no  growth  in  the  undiluted  or  slightly  diluted  samples 
but  abundant  growth  in  the  highly  diluted  samples.  The 
interpretation  of  this  is,  that  the  fresh  blood  is  not  a  suitable 
medium  for  growth,  being  even  in  a  case  of  septicaemia 
relatively  powerful  in  antibodies,  and  it  is  not  until  these 
antibodies  have  been  diluted  with  the  broth  that  the  bacteria 
have  been  able  to  grow. 

Again,  we  may  take  a  blood  sample  from  the  same  patient 
on  several  occasions,  and  obtain  a  growth  at  one  time,  but 
fail  entirely  only  a  few  hours  later.  This  is  usually  when  the 
first  has  been  taken  near  to  the  occurrence  of  a  rigor. 

These  questions  then  arise  :  Why  do  the  local  tissues  respond 
insufficiently  to  the  stimulus  of  the  primary  infection  ? 
Why,  if  the  bacteria  are  present  in  the  blood  stream,  is  the 
stimulus  still  insufficient  ? 

The  response  of  the  local  tissues  depends  on  the  stimulus 
being  adequate  without  being  excessive.  If  the  stimulus  is  too 
great,  either  owing  to  excessive  dosage  or  excessive  virulence, 
the  local  infected  tissues  are  paralysed  and  killed,  and  are 
unable  to  respond  ;  secondly,  it  is  not  the  blood  stream 
that  we  wish  to  stimulate  but  rather  the  fixed  cells,  for  much 
evidence  goes  to  indicate  that  it  is  there  that  we  must  look 
for  the  production  of  antibodies. 

On  these  grounds,  therefore,  inoculation  treatment  was 
extended  to  generalized  infections,  and  the  results  have  justi- 
fied this  extension. 

Coming  then  to  a  consideration  ot  these  cases  in  more 
detail,  I  propose  to  divide  them  up  for  convenience  01  dis- 
cussion into  four  groups.  These  groups  are  of  course  to 
some  extent  artificial  and  arbitrary,  but  will  be  useful  in 
tabulating  our  ideas. 

Firstly,  a  group,  examples   of  which    all    physicians  will 
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come  across  irom  time  to  time,  namely,  progressive  endo- 
carditis. This  condition,  as  septicaemias  go,  is  a  slow  process, 
and  usually  between  the  diagnosis  and  the  fatal  termination  of 
the  disease  there  is  ample  time  for  adequate  bacteriological 
examination,  etc.  This  is  due  to  the  fact  that  the  infecting 
organism  is  one  of  comparatively  low  virulence,  and  one 
which  probably  only  produces  a  septicaemia  owing  to  the  site 
of  infection  being  on  the  valve,  and  therefore  impossible  to 
localize.  The  commonest  organism  to  fiud  in  these  cases  is 
a  short-chained,  non-hcemolytic  streptococcus,  similar  to  the 
streptococcus  common  in  the  mouth,  and  termed  S. 
salivarius. 

A  certain  number  of  cases  of  progressive  endocarditis, 
which  have  been  treated  with  autogenous  vaccines,  have  been 
published,  and  a  few  cures  claimed.  In  the  successful  cases, 
however,  it  must  be  remembered  that  the  diagnosis  rested  on 
a  balance  of  probabilities,  and  that  the  absolute  diagnosis  of 
the  post-mortem  room  has  necessarily  been  absent. 

Personally,  I  have  now  treated  25  cases,  but  I  cannot  say 
that  I  have  ever  seen  an  undoubted  case  permanently  cured.  I 
have  seen  cases  benefited.  The  temperature  will  steady 
under  inoculation  treatment  from  a  maximum  of  103°  F.  to 
100°  F.  or  101°  F.,  but  the  blood  culture  will  not  remain 
negative  for  more  than  short  periods.  I  have  seen  such  cases 
improve  sufficiently  to  leave  hospital  after  many  months,  but  I 
would  not  say  that  they  were  cured. 

From  a  consideration  of  these  cases  in  the  light  of  post-mortem 
room  findings,  I  think  it  is  difficult  to  see  how  a  cure  can  be 
brought  about,  unless  the  diagnosis  can  be  made  in  the  very 
earliest  stage  of  endocardial  infection  ;  at  such  a  stage,  in  fact, 
that,  except  for  the  subsequent  progressive  character  of  the 
disease,  there  could  be  no  certainty  about  its  accuracy.  The 
site  of  infection  here  is  a  valve,  usually  previously  damaged.  A 
streptococcus  gains  entrance  to  the  blood  stream  probably 
through  the  tonsils.  In  a  normal  person,  this  would  very  soon 
be  dealt  with  by  the  normal  defences,  and  would  find  no  foot- 
hold. A  damaged  valve,  however,  is  a  weak  spot,  and  here  the 
coccus  may  settle.  A  fibrinous  vegetation  forms,  and  in  this  the 
coccus  can  grow.  This  vegetation  is  not  vascularized,  and,  con- 
sequently, it  is  not  possible,  even  though  the  blood  contains 
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antibodies,  for  the  bacteria  in  its  substance  to  be  destroyed. 
The  vesjetation  hanging  in  the  Wood  current  is  more  or  less 
continually  throwing  off  bacteria  and  emboli.  I  look  upon 
progressive  endocarditis,  therefore,  unless  it  can  be  diagnosed 
extremely  early  in  the  course  of  the  infection,  as  one  of  the 
limitations  of  vaccine  therapy. 

Secondly,  I  wish  to  discuss  a  condition  which  probably 
many  of  us  never  see  in  practice',  namely,  puerperal  septicaemia. 
There  are  in  England  and  Wales  about  1,300  cases  notified 
per  annum,  with  a  mortality  of  about  60  per  cent.  In  a  series 
of  over  200  cases,  the  severity  of  which  is  above  rather  than 
below  the  average,  we  have  had  a  mortality  of  under  40  per 
cent.  These  cases,  unlike  the  cases  of  endocarditis,  are 
ver)'  virulent  and  acute  infections,  and  time,  therefore,  is 
of  very  great  importance.  The  question  consequently  arises  : 
Can  we  use  a  stock  vaccine,  which  can  be  given  without  loss 
of  time  ? 

The  first  essential  to  specific  therapy  is  specific  diagnosis. 
Puerperal  septicasmia  is  caused  by  a  variety  of  different 
organisms,  and,  consequently,  it  is  unwise  to  rely  entirely  on  a 
stock  vaccine.  I  have  now  isolated  and  examined  nearly  150 
strains  of  bacteria  from  these  cases,  a^d  I  find  that  the  strep- 
tococcus pyogenes  is  the  infecting  organism  in  over  80  per 
cent.  o(  cases,  and,  therefore,  in  any  case  of  great  urgency  I 
advise  that  a  dose  of  vaccine  from  a  known  reliable  strain  of 
streptococcus,  derived  from  a  puerperal  case,  should  be  given, 
and  at  the  same  time  cultures  should  be  taken  and  an  autogenous 
vaccine  prepared  with  all  possible  speed.  Cultures  should  be 
taken  both  from  the  blood  and  from  the  primary  focus  of 
infection.  This  is,  in  almost  all  cases,  the  placental  site, 
although  occasionally  it  is  lacerations  about  the  perineum  or 
vagina. 

I  lay  stress  on  the  importance  of  cultures  from  the  uterus, 
for  by  this  means,  in  the  majority  of  cases,  an  autogenous 
vaccine  can  be  ready  in  24  hours. 

In  a  paper  on  this  subject,  which  I  read  before  the 
Obstetrical  Section  of  the  Royal  Society  of  Medicine  in  19 12,  I 
pointed  out  that,  provided  an  efiicient  technique  was  carefully 
followed,  with  some  experience  one  could  obtain  &  pure  culture 
of  the  infecting  organism  direct  from  the  uterus  in  jj  per  cent. 

3  a 
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of  cases.  I  am  now  able  to  raise  that  percentage  to  about 
90  per  cent.  This  is  of  extreme  importance,  for  it  avoids  the 
time  spent  over  plating  out  and  isolating  various  organisms, 
and  then  having  to  decide  which  is  the  cause  of  the  trouble. 
Needless  to  say,  the  mere  passage  of  a  wire  or  swab  into  the 
cervix  is  absolutely  useless,  for  it  will  never  produce  a  pure 
culture. 

With  regard  to  dosage  in  these  cases,  I  advise  compara- 
tively small  doses,  2-5  million  cocci,  repeated  according  to 
clinical  indications,  usually  after  an  interval  of  24-48  hours. 
It  is  essential  in  these  cases  that  a  4-hourly  chart,  at  least, 
of  the  temperature  and  pulse  should  be  kept  accurately,  for 
the  ordinary  morning  and  evening  chart  alone  is  often  very 
misleading. 

If  the  case  responds,  the  temperature  may  come  down  by 
crisis  and  not  rise  again  above  100°  F.,  or  there  may  be  a 
fall  of  1°  F.  on  the  mean  of  the  six  4-hourly  temperatures  after 
each  injection.  A  corresponding  fall  in  the  pulse  rate  should 
occur  too.  In  fact,  in  all  cases  of  septicaemia  the  character 
and  rate  of  the  pulse  is  of  very  great  prognostic  value. 

If  the  temperature  steadies  to  a  maximum  of  101°  F.  or 
102°  F.  and  fails  to  come  lower,  it  usually  indicates  that  peri-  or 
para-metric  inflammation  has  occurred,  and  that  the  infection 
has  ceased  to  be  generalized  and  is  now  localized.  The 
prognosis  is  then  correspondingly  better,  but  the  convalescence 
may  be  prolonged. 

If  rigors  are  a  prominent  feature  and  continue  in  spite  of 
inoculations,  the  probability  is  that  there  are  thrombosed 
septic  veins  throwing  off  bacteria  and  emboli  into  the 
blood  stream,  which  from  their  position  cannot  get  localized. 
The  prognosis  then  is  bad.  Repeated  rigors,  however, 
in  an  untreated  case  may  respond  to  treatment  in  a  very 
marked  way.  I  have  seen  a  patient,  who  had  been  having 
rigors  at  least  once  a  day  for  six  weeks,  cease  having 
rigors  after  the  first  dose  of  vaccine,  make  a  complete 
recovery,  and  become  the  mother  of  more  children. 

In  my  third  group  of  septicaemias,  I  propose  to  discuss 
very  briefly  some  cases  which  come  more  often  under  the 
general  practitioner  or  the  surgeon.  They  are  often  of  very 
great  virulence,  and  frequently  originate  in  a  most  trivial  wound. 
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Such  cases  are  seen  from  time  to  time  amongst  medical  men 
and  nurses  following  on  accidental  wounds,  punctured  or 
incised,  during  operations  on,  or  dressing  of,  infected  cases. 
Needless  to  say,  such  injuries  must  always  be  taken  seriously 
from  the  outset,  remembering  that  direct  passage  of  an 
organism  from  one  susceptible  subject  to  another  is  the  finest 
way  to  exalt  its  virulence  ;  remembering,  too,  how  many  of 
our  profession  have  lost  their  lives  through  such  seemingly 
trivial  injuries.  Similar  cases  occur  frequently  amongst  the 
laity,  when  it  is  often  impossible  to  trace  the  source  of 
infection. 

An  insignificant  wound  or  mere  scratch,  a  blistered 
foot  or  an  in-growing  nail,  may  have  been  present  for  days 
and  be  well  on  the  way  to  complete  healing,  when  from  some 
source  unknown  it  becomes  infected  with  a  virulent  organism. 
In  the  course  of  a  few  hours,  a  strong  vigorous  person  is 
reduced  to  one  seriously  ill,  with  a  temperature  of  perhaps 
104^  F.,  rigors,  and  spreading  lymphangitis  showing  in  bright  red 
streaks  up  to  the  groin  or  axilla,  or  acute  enlargement  and  ten- 
derness of  the  epitrochlear  and  axillary  glands.  Such  cases  as 
these,  needless  to  say,  require  immediate  treatment.  Active 
measures  to  ensure  efficient  drainage  of  the  primary  focus  must 
be  carr'  'd  out  at  once,  but  beyond  that,  active  surgical  measures 
lend  little  aid  in  localizing  the  process.  Excision  of  the 
acutely-inflamed  glands  and  multiple  incisions  into  cellular 
tissues  are  sometimes  done,  but  these  appear  to  me  to  be 
pathologically  unsound,  and  the  results  are  not  encouraging. 

The  condition  is  essentially  one  of  excessive  virulence  ot 
infection,  as  compared  with  the  resistance  of  the  host.  If  we 
can  by  artificial  means  help  the  patient  to  a  rapid  increase 
in  specific  resistance,  this  will  hold  out  the  best  hope  of 
cbeckmg  the  process.  An  anti-serum  in  such  cases  should  be 
of  great  value  in  theory.  In  practice,  however,  antistrepto- 
coccus  serum  has  been  a  very  great  disappointment.  There 
appears  to  be  little  evidence  that  many  of  these  sera  on  the 
market  contain  any  antibodies  at  all. 

On  the  other  hand,  active  immunization  by  means  of 
vaccines,  pro\-ided  it  is  undertaken  promptly,  gives  hope  of 
good  results  in  many  cases. 

As  one  has  already  indicated,   specific    therapy   requires 

3  B  2 


730  THE   PRACTITIONER. 

specific  diagnosis.  The  question  therefore  arises  :  Can  we  be 
reasonably  certain  what  the  infection  is  without  waiting  for  a 
complete  bacteriological  examination  ? 

For  the  most  part,  these  cases,  in  which  there  is  rapidly 
spreading  lymphangitis,  etc.,  are  due  to  the  streptococcus 
pyogenes,  and  therefore,  I  think,  a  small  dose  of  a  reliable 
strain  of  this  organism  should  be  given  at  once.  At  the  same 
time,  it  must  be  remembered  that  a  certain  number  of  such 
cases  are  due  to  the  staphylococcus  aureus,  so  that,  if  there 
is  doubt,  it  may  be  wise  to  begin  with  both,  until  a  definite 
diagnosis  is  made.  The  staphylococcal  cases  more  readily 
subside  on  adequate  drainage  of  the  primary  focus,  and  usually 
do  not  spread  so  rapidly.  More  rarely,  the  infecting  organism 
may  be  a  i)neumococcus  or  some  other  organism.  By  the 
end  of  from  24  lo  48  hours,  it  should  usually  be  possible  to  have 
an  autogenous  vaccine  ready. 

The  following  cases  illustrate  this  group  well  : — 

1.  A  man  received  a  slight  abrasion  on  the  knuckle  of  his  forefinger. 
Eight  days  aft^r,  this  was  covered  by  a  firm  scab,  and  he  was  perfectly 
fit  and  well  wlien  he  retired  for  the  night.  Early  next  morning,  he  woke 
up  with  pain  and  throbbing  in  the  finger  and  up  the  arm.  He  came  up 
to  hospital  with  a  temperature  of  102°  F.,  shivers,  and  feeling  very  ill. 
The  knuckle  was  acutely  inflamed,  and  there  was  a  bright  red  streak 
running  up  the  line  of  the  lymphatics  as  far  as  the  axilla.  Such  a  case 
one  has  learnt  to  look  upon  as  of  considerable  gravity.  I  saw  him  at 
II  a.m.  On  raising  the  scab  there  was  no  pus,  but  on  squeezing  out 
a  minute  trace  of  serum  one  found  swarms  of  streptococci.  I  therefore 
gave  him  an  injection  of  streptococcus  vaccine  at  once.  This 
preliminary  examination  was  confirmed  by  obtaining  pure  cultures  of 
streptococcus  in  24  hours,  from  v.hxh  an  autogenous  vaccine  was  made. 
The  lymphangitis,  after  the  first  injection,  spread  no  further,  and  at  once 
commenced  to  be  well  localized.  After  six  days,  there  was  a  small  soft 
area  from  which  J  oz.  of  pus  was  obtained.  The  temperature  improved 
after  the  first  injection,  a  slight  evening  rise  continuing  until  the  acute 
lymphatic  intlammation  had  subsided. 

2.  A  young  man  had  had  some  slight  suppuration  around  a  finger 
nail  for  some  days.  From  this  spreading  lymphangitis  commenced,  and 
the  epitrochlear  and  axillary  glands  became  acutely  inflamed.  The 
axillary  glands  were  dissected  out,  and  on  examination  were  found  to  be 
swarming  with  streptococci  and  to  contain  no  pus.  After  the  operation, 
the  temperature  remained  above  103°  F.,  and  there  appeared  to  be  no 
indication  of  localization.  An  autogenous  vaccine  was  therefore  given, 
and  within  48  hours  the  temperature  fell  to  gg''  F.,  and  recovery  was  rapid 
and  witliout  any  complication. 

This  group  of  cases,  I  would  urge  therefore,  are  such  that, 
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unless  they  rapidly  respond  to  measures  directed  to  the 
primary  local  lesion,  they  should  be  given  the  benefit  of 
vaccine  treatment,  for  I  am  convinced  that  a  delay  of  24 
hours  may,  in  the  more  virulent  infections,  make  the  difference 
between  life  and  death. 

Lastly,  a  very  few  words  about  a  class  of  case,  for- 
tunately not  so  common  now  as  previously,  which  is  seen 
chiefly  by  the  surgeon,  namely,  post-operative  septicaemia  or 
pyaemia. 

The  true  post-operative  septicaemia  with  spreading  cellulitis, 
etc.,  is  now  fortunately  practically  extinct.  There  are,  how- 
ever, and  will  continue  to  be  a  certain  number  of  cases  of 
septicaemia  or  pya3mia  (no  absolute  distinction  being  possible) 
following  after  such  operations  as  that  for  a  gangrenous 
appendix  or  middle-ear  disease  with  lateral  sinus  thrombosis  or 
other  operations,  which  from  their  nature  are  not  what  are 
called  "  clean "  operations.  These  cases  are  usually  charac- 
terized by  rigors  and  the  occurrence  of  pyaemic  abscesses,  due 
to  the  separation  of  septic  thrombi. 

The  difficulty  of  dealing  with  these  cases  is  the  same  as  in 
similar  cases  of  puerperal  origin,  namely,  the  root  of  the 
trouble  u  the  presence  of  thrombosed  veins  which  are  infected. 
In  my  experience,  the  infecting  organism  in  these  cases,  as 
determined  by  blood  culture,  is  most  commonly  a  strepto- 
coccus. 

The  treatment  of  these  cases  with  vaccines  is  always 
worth  trying,  for  many  will  at  once  cease  having  rigors,  and 
make  good  and  speedy  recoveries.  In  particular,  one  has 
had  very  striking  success  in  cases  of  septicaemia  persisting  for  a 
week  or  more  after  the  operation  for  acute  mastoid  and  lateral 
sinus  thrombosis,  as  well  as  in  some  cases  of  pyaemia  following 
on  acute  abdominal  operations,  in  which  a  marked  feature  had 
been  the  occurrence  of  numerous  rigors  and  metastatic 
abscesses.  There  will,  however,  always  be  a  percentage  of 
cases,  in  which  there  are  septic  thrombi  to  such  an  extent  or 
so  placed  that,  by  no  active  or  passive  process  of  immunization, 
can  we  bring  about  a  cure. 


733  THE  PRACTITIONER. 


RECEXT  WORK   ON   CLINICAL   PATHOLOGY. 

By  W.  D'ESTE  emery,  M.D.,  B.Sc.  etc. 
Director  of  th»  Laboratories,  King's  College  Hospital,  etc. 

CEREBRO-SPINAL    FLUID. 

The  cerebro-spinal  fluid  is  of  special  interest  and  importance 
to  clinical  patholo.s;ists,  and  many  papers  and  articles  dealing 
with  it  have  appeared  recently.  Of  these  some  of  the  most 
important  are  contained  in  a  special  number  of  the  Journal  of 
Medical   Research  (September,   19 14). 

Weed  deals  specially  with  the  secretion,  and,  in  fuller 
detail,  with  the  paths  of  escape  of  the  fluid.  His  papers 
are  remarkable  in  the  new  and  ingenious  methods  he  has 
applied  to  these  old  and  well  discussed  problems.  In  ex- 
perimenting on  the  formation  of  the  fluid,  he  introduced  a 
cannula  through  the  aqueduct  of  Sylvius  into  the  third 
ventricle,  taking  care  to  use  a  catheter  of  such  a  size  that  the 
resistance  to  the  flo.v  of  fluid  through  its  lumen  was  just 
sufl5cient  to  keep  the  pressure  in  the  cerebral  ventricles 
normal  throughout  the  experiment.  In  this  way,  he  obtained 
cerebro-spinal  fluid,  which  is  secreted  b}'  the  choroid  plexuses 
alone,  without  admixture  with  the  products  of  the  perivas- 
cular system  ;  moreover,  the  actions  of  drugs,  etc.  on  the 
choroid  plexus  could  be  studied  in  a  simple  manner.  The 
results  are  promised  in  a  future  communication. 

The  possibility  that  a  little  of  the  fluid  may  be  secreted 
by  the  ependymal  cells  lining  the  ventricles,  cannot  be 
excluded.  The  only  way  in  which  this  could  be  proved, 
is  by  finding  iiistological  changes  in  the  cells  in  various 
stages  of  activity,  and  this  Weed  has  not  been  able  to 
do  at  present ;  in  any  case,  the  amount  secreted  must  be 
very  small.  With  regard  to  the  second  possible  origin, 
suggested  by  Spina  and  others,  Weed  is  of  opinion  that  part 
of  the  cerebro-spinal  fluid  is  formed  in  the  so-called  peri- 
vascular lymphatics  as  well,  and  represents  the  waste  products 
of  nerve-cell    activity  ;   the    terra  "  lymphatic,"  is  unsuitable. 


CLINICAL   PATHOLOGY.  733 

for  the  fluid  contained  in  them  is  different  from  true  lymph 
in  even,'  waj'. 

Weed's  obser^'atioIlS  on  the  escape  of  the  fluid  are  more 
interesting  and  original.  He  reviews  all  older  theories — Key 
and  Retzius's  view,  that  the  escape  is  by  means  of  the 
Paccionian  bodies,  is  now  known  to  be  inaccurate,  if  only 
for  the  reason  that  they  are  often  absent  in  young  children, 
and  always  in  anthropoid  apes.  IMott  suggested  that  the 
absorption  takes  place  in  the  substance  of  the  brain  itself, 
the  water}'  part  being  taken  into  the  capillaries  b)'  a  process 
of  diffusion  and  osmosis,  salts  and  sugar  passing  in  the  reverse 
direction  into  the  cerebro-spinal  fluid.  Leonard  Hill  showed 
that  coloured  substances  injected  into  the  cerebro-spinal  fluid 
pass  quite  quickly  into  the  venous  sinuses,  and  Ziegler  found 
that  potassium  ferrocyanide  could  be  detected  in  ten  seconds 
in  the  veins,  but  not  in  the  lymph  channels  until  half  an 
hour  after  injection.  Cathelin  and  others,  however,  thought 
that  the  main  avenues  of  escape  are  the  perivascular  and 
perineu'al  sheaths. 

Weed's  own  researches  were  carried  out  by  an  ingenious 
method,  to  which  apparently  no  theoretical  objection  can 
be  raised.  In  brief,  he  injected  an  isotonic  solution  of 
potassium  ferrocj'anide  and  iron  ammonium  citrate  in 
equal  amounts  into  the  subarachnoid  space,  and  after  the 
injection  killed  the  animal  and  hardened  its  head  with  the 
brain  in  situ  with  a  solution  of  formalin  containing  one  per 
cent,  of  hydrochloric  acid.  This  precipitated  the  ferrocyanide, 
in  the  form  of  Prussian  blue,  wherever  the  injection  had 
penetrated.  The  solution  is  non-toxic,  and  care  was  taken  to 
inject  the  fluid  at  low  pressures,  except  in  a  few  cases  for 
particular  purposes.  After  fixation,  serial  sections  were  cut 
and  examined,  and  the  distribution  of  the  Prussian  blue  care- 
fully  studied. 

The  naked  eye  findings  are  : — The  filling  of  the  dip- 
loetic  vessels  with  a  blue  deposit,  the  pale  tinting  of  the 
dura,  the  marked  outlining  of  the  arachnoid  channels,  the 
perineural  injection  of  the  cranial  nerves,  the  colouring  of  the 
cervical  nodes  and  lymph  channels,  the  bluish  deposit  in 
the  nasal  mucosa  (of  special  interest  in  view  of  the  occasional 
escape  of  the  cerebro-spinal  fluid  from  the  nose),  and  the  lining 
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walls  of  the  cranial  air  cells.  No  deposit  at  all  occurs  in  the 
subdural  space,  nor,  except  when  the  injection  has  been  carried 
out  under  high  pressure,  in  the  cerebral  veins.  How,  then 
does  the  fluid  escape  ?  According  to  Weed,  the  chief  method 
is  by  a  process  of  filtration  through  the  arachnoidal  villi  into 
the  great  sinuses  :  there  is,  too,  a  certain  amount  of  drainage 
by  the  lymphatic  system,  but  this  is  quite  unimportant  except 
in  the  case  of  the  spinal  subarachnoid  space. 

He  describes  a  villus  as  a  voluminous,  delicate,  and  lace- 
like sleeve,  through  the  axis  of  which  there  is  usually  a  cerebral 
vein  passing  to  the  dural  channel.  It  is  a  delicate,  web-like 
structure  of  interlacing  cords,  continuing  the  outer  arachnoid 
membrane  into  the  dural  walls.  It  is  covered  by  a  cellular 
cap  of  mesothelial  cells.  It  is  through  such  structures  as  this 
that  the  fluid  escapes,  mainly  by  filtration,  but  perhaps  also 
partly  as  well  by  osmosis  and  diffusion,  into  the  sinuses,  and 
hence  into  the  diploetic  vessels.  The  whole  paper  is  of  great 
interest,  and  it  is  impossible  to  present  an  adequate  summary 
here. 

COLLOIDAL    GOLD    TEST    FOR    CEREBRO-SPINAL    SrPHILIS. 

This  method  was  suggested  by  Lange '  in  1913,  and  has 
recently  attracted  a  considerable  amount  of  attraction.  The 
technique  is  fully  described  by  Kaplan  and  iNIcClellan.'  The 
reagent  is  prepared  in  a  scrupulously  clean  flask  in  which  500  c.c. 
of  doubly  distilled  water  are  placed  ;  this  must  not  have  come 
in  contact  with  any  rubber  stopper  or  connection.  To  this 
5  c.c.  of  a  2  per  cent,  potassium  carbonate  and  5  c.c.  of  a 
I  per  cent,  solution  of  gold  chloride  are  added,  the  fluid 
being  gently  heated.  The  heating  is  continued,  and  when 
the  first  bubbles  appear,  5  c.c.  of  a  •  75  solution  of  formalin 
are  added,  the  flask  being  constantl)'  shaken.  An  absolutely 
transparent  solution  of  a  deep,  port-wine  colour  is  formed. 

The  test  is  carried  out  as  follows.  Into  the  first  of  a 
series  of  carefully  cleaned  and  sterilized  test  tubes,  i  •  8  c.c. 
of  a  fresh  •  4  solution  in  sodium  chloride  is  placed,  and  nine 
others  receive  i  c.c.  each.  •  2  c.c,  of  the  cerebro-spinal  fluid, 
which  must  be  clean,  fresh,  free  from  blood  and  iron  rust,  is 
added  and  stirred  in,  giving  a  i  in  10  solution.  Of  this,  i  c.c. 
is  added  to  the  second  tube,  and  stirred  in,  and  the  process 
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repeated  with  the  remaining  tubes,  which  thus  contains  ascend- 
itii;  dilutions  of  the  cerebro-spinal  fluid  up  to  i  in  5,120  in  the 
last  tube.  5  c.c.  of  the  reagent  chloride,  are  added  to  each  tube 
and  thoroughly  mixed  by  shaking.  The  reaction  takes  place 
quickly,  but  Kaplan  and  McClelland  allow  the  tubes  to  stand 
all  night,  and  read  otT  the  results  next  day. 

The  change  consists  in  a  complete  or  partial  precipita- 
tion of  the  gold,  leaving  a  colourless  or  partially  coloured 
fluid.  It  is  recorded  in  the  form  of  a  table,  in  which 
5  stands  for  a  perfectly  clear  and  colourless  fluid,  4  for  a  faint 
blue,  3  for  a  deeper  blue,  2  for  a  reddish  blue,  i  for  a  red  but 
slightly  different  from  the  original  fluid,  whilst  o  indicates  no 
change.  A  reaction  is  considered  as  positive,  when  there  are 
three  or  more  precipitations.     Thus  : — 

GOLD    CURVE. 

Spastic  paraplegia  -     looooooooo  (negative 

reaction). 
General  paralysis  -         -     5554221100  (positive 

reaction). 
According  to  most  workers  the  reaction  is  a  general  one, 
and  can  be  obtained  in  all  cases  of  syphilis  of  the  central 
nervous  system.  The  authors  quoted  deny  this,  and  find 
marked  and  typical  curves  only  in  cases  of  general  paralysis 
and  tabo-paresis.  They  got  a  curve,  but  often  not  a  charac- 
teristic one,  in  most  cases  of  cerebro-spinal  syphilis,  whilst 
in  tabes  it  was  present  only  in  low  dilutions,  if  at  all. 

THE   "  NEWER    BACTERIOLOGY  "    OF    INFECTIONS. 

Much  attention  has  recently  been  paid  to  the  question 
of  so-called  focal  infection  by  the  Chicago  school  (Billings, 
Rosenow,  Davis,  Jackson),  which  has  had  the  advantage  of 
having  clinicians  and  pathologists  engaging  in  team  work. 
The  results  already  obtained  have  been  of  considerable  value, 
especially  in  connection  with  the  pathology  and  treatment  of 
rheumatism.  We  have  here  to  outline  the  methods  which 
have  been  introduced  by  Rosenow  to  secure  cultures  from  the 
blood  when  ordinary  methods  fail,  and  also  from  solid  tissues 
— a  hitherto  greatly  neglected  branch  of  pathology.  It  is  by 
the  apphcation  of  his  technique  that  he  has  isolated  a  diph- 
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theroid  bacillus  from  all  of  over  40  cases  of  Hodgkin's  disease, 
a  diplococcus  from  the  lymph  glands  in  each  of  7  cases  of 
erythema  nodosum,  an  anaerobic  Gram-positive  diplobacillus 
in  25  out  of  32  cases  of  goitre,  etc.  The  exact  significance 
of  these  findmgs,  which  have  been  corroborated  in  some  cases 
by  other  workers,  is  yet  to  seek,  but  their  interest  and 
importance  is  undeniable. 

For  blood  cultures,  Rosenow  collects  15  to  30  c.c.  of  blood 
in  the  usual  way,  and  adds  it  to  2  per  cent,  sodium  citrate  in 
saline  solution,  5  c.c.  of  blood  to  i  c.c.  of  solution.  Some  of 
this  is  planted  out  at  once,  and  the  rest  is  treated  so  as  to 
get  rid  of  the  haemoglobin,  which,  according  to  him,  is 
adverse  to  the  growth  of  streptococci.  This  is  accomplished 
by  adding  one  part  of  citrated  blood  to  10  parts  of  distilled 
water,  and  centrifugalizing ;  the  two  portions  are  planted  out 
separately.  The  cultures  are  made  in  deep  tubes  of  agar, 
ascitic  agar,  or  serum  agar,  and,  unless  a  considerable  amount 
of  living  material  is  added,  a  piece  of  sterile  guinea  pig  or 
rabbit  tissue  is  placed  at  the  bottom  of  the  tube.  In  this  way, 
Rosenow  secures  all  gradations  between  absolute  anaerobicity 
at  the  bottom  of  the  tube  and  complete  aerobiosis  at  the  top. 
This  is  of  importance,  for  some  organisms  will  only  grow  in  a 
particular  concentration  of  oxygen.  In  some  cases,  he  secures 
a  gradation  of  acidity  as  well,  by  superimposing  a  plus  one 
agar  on  a  minus  one,  or  vice  versd. 

Tissues  are  excised  with  strict  aseptic  precautions,  dipped 
into  hot  water  or  passed  through  a  Bunsen  flame,  and  rapidly 
cooled  in  sterile  saline.  They  are  then  minced  or  crushed  in 
a  special  "tissue  crusher"  which  is  contained  in  a  large  sterile 
tin-can  provided  with  a  mica  window.  At  one  end  there  is 
an  indiarubber  glove,  which  is  tied  on  to  a  flange.  The  whole 
apparatus  is  sterilized  by  dr\'  air,  and  the  process  of  grinding 
and  emulsifying  the  tissue  is  carried  out  b)'  means  of  the  hand 
inserted  through  the  glove,  so  that  the  exposure  of  the  material 
to  the  unsterilized  air  is  reduced  to  a  minimum.  Rosenow's 
method  appears  to  be  simple  and  ingenious,  and  constitutes  a 
decided  addition  to  our  technique. 

THE  ABDERHALDEN  TEST  FOR  PREGNANCT. 

This  has  continued  to  attract  considerable  attention  during 
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the  past  year,  and  it  is  not  unfair  to  say  that  opinion  seems 
to  be  turning  definitely  against  its  value,  and  against  the  correct- 
ness of  tiie  theory  on  which  k  is  based.  The  technique  is  so 
difficult  and  so  firaught  with  errors,  that  experimenters  obtain- 
ing incorrect  results  at  first  were  inclined  to  attribute  them 
to  experimental  errors.  But  now  workers  who  have  studied 
the  technique  with  great  care,  are  coming  forward  and  denying 
the  value  of  the  method  in  toto,  and  what  would  instantly 
strike  one  as  improvements  in  the  method  are  not  followed 
by  any  better  results.  Thus,  Flatow '  precipitated  the  serum, 
using  acetic  acid  and  potassium  oxalate,  and  obtained  the 
whole  substance  instead  of  the  small  amount  which  will  pass 
through  the  dialysing  shells  ;  he  finds  that  all  blood,  whether 
from  man  or  from  the  pregnant  women,  will  digest  placental 
tissue.  Michaelis  and  Lagermarck  got  similar  results,  using  col- 
loidal iron  as  a  precipitant.  On  the  whole,  it  seems  most  likely 
that  the  apparently  useful  results  obtained  by  some  observers 
are  due  to  expectation  errors,  and  that  when  they  have  no 
idea  of  the  nature  of  the  case  from  which  the  blood  has 
been  taken,  their  results  will  cease  to  'be  of  an}'  value.  This 
is  not  surprising  in  view  of  the  very  minute  indication  on 
which  the  diagnosis  is  based,  whether  the  dialyzation  method 
or  the  polariscope  is  used,  and  it  does  not  by  any  means 
imply  fraud.  But  the  question  cannot  be  regarded  as  settled, 
and  calls  for  further  investigation. 

A  paper  of  the  greatest  possible  importance  in  this  con- 
nection has  recently  been  published  by  Bullock,^  whose  results 
strike  right  at  the  foundation  of  the  Abderhalden  theorj',  on 
which  such  a  marvellous  superstructure  has  been  reared. 
Bullock's  results  are  of  importance,  because  the  experimental 
method  was  so  carefully  devised  and  so  fenced  in  with  controls 
at  every  point,  that  his  results  may  be  said  to  prove  them- 
selves. According  to  Bullock  it  is  impossible  to  cause  the 
production  of  a  ferment  in  rabbits  which  will  break  down  egg- 
white  by  the  injection  of  egg-white  by  any  route ;  this  is  a 
simple  case,  and  one  in  whicli,  if  Abderhalden's  theory  were 
true,  it  should  be  easy  to  demonstrate  such  an  enzyme. 
Further,  the  serum  of  the  pregnant  rabbit  is  unable  to  break 
down  rabbic  placenta,  and  the  serum  of  the  pregnant  bitch 
is  unable  to  break  down  dog  placenta.     Blood  serum  from  a 
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pregnant  woman  will  break  down  human  placenta ;  but  so 
will  that  from  the  healthy  male.  The  blood  serum  of  rats 
and  guinea-pigs  breaks  down  cancer-tissue,  but  the  serum  of 
the  guinea-pig  was  not  altered  in  this  respect  by  a  previous 
injection  of  cancer-tissue.  Similar  experiments  have  been 
recorded  before,  but  the  oare  with  which  Bullock's  work  has 
been  carried  out,  and  the  way  all  obvious  fallacies  have  been 
avoided,  renders  his  paper  tolerably  conclusive. 

COMPLEMENT    DEVIATION    IN    TUBERCULOSIS. 

Two  highly  important  papers  dealing  \snth  this  subject 
have  appeared  recently,  and  it  would  appear  that  in  careful 
hands  the  method  has  a  definite  clinical  value.  Messrs. 
Mcintosh,  Fildes,  and  Radcliffe,  after  a  study  of  various 
antigens  came  to  the  conclusion — which  is  what  might  have 
be  n  expected  on  theoretical  grounds — that  the  best  results 
were  obtained  by  the  use  of  a  living  cultures  of  tubercle 
bacilh.  A  suitable  strain  has  to  be  procured,  and  is  emulsified 
in  normal  saline  for  use.  The  actual  technique  follows  fairly 
closely  that  of  the  Wassermann  reaction,  as  performed  by 
Messrs.  Mcintosh  and  Fildes  '  ;  the  amount  of  antigen  used  is 
a  quarter  of  the  quantity  which  will  give  complete  absorption 
of  complement  in  li  hours  without  the  addition  of  serum. 
Some  of  their  results  may  be  quoted  : — 


Positive. 

Negative. 

Per  cent. 

Pathologically  certain  cases  of  phthisis 

33 

lO 

76-7 

,,               „       surgical  tubercle 

21 

5 

8o-7 

„                „       tuberculous  glands  - 

6 

10 

375 

Clinically    certain     cases  —  phthisis    and 
pleurisy. 

lO 

8 

55  5 

„                ,,            ,,            surgical 

30 

12 

71  4 

Seventy  cases,  presumably  non-tuberculosis,  were  examined 
as  controls,  and  all  were  negative,  except  two  cases  of  leprosy 
and  one  of  Addison's  disease — which  might  almost  have  been 
put  in  ihe  tuberculous  group.  Eighteen  syphilitic  cases  with 
positive  Wassermann  reaction  were  negative,  a  fact  of  great 
importance,  for  some  antigens  which  have  been  used  act  as 
antigens  for  the  Wassermann  reaction  as  well. 
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Inman '  has  published  a  careful  study  of  complement 
fixation  in  tubercle  by  the  use  of  Besredka's  antigen,  which  is 
prepared  by  cultivating  tubercle  bacilli  in  a  fluid  medium, 
containing  veal  broth  and  the  white  and  yellow  of  e^^s.  The 
cultures  are  autoclaved  at  115°  C,  and  filtered  free  from  bacilli. 
The  antigen  apparentlv  is  not  easy  to  prepare.  The  technique 
followed  on  the  usual  lines,  the  dose  of  complement  to  be  used 
being  ascertained  by  titration  with  a  known  normal  serum. 
All  the  tests  were  carried  out  quantitatively,  using  progressive 
dilutions  of  the  serum  to  be  tested.  Inman  obtained  very 
good  results  in  cases  of  tubercle  of  the  lungs  ;  thus,  out  of 
100  cases,  in  which  bacilli  were  present  in  the  sputum,  no  less 
than  95  per  cent,  gave  a  positive  reaction  in  low  dilutions,  and 
40  per  cent,  in  high  dilutions  ;  onh'  five  were  altogether 
negative.  Besredka's  antigen  does  not  appear  to  give  such 
good  results  in  surgical  tubercle,  and  has  the  disadvantage  of 
acting  as  a  Wassermann-antigen. 

Debre  and  Paraf '  have  attacked  the  problem  in  an  unusual 
manner,  though  one  not  quite  new.  Instead  of  searching  for  a 
complement  deviating  substance  in  the  blood  by  using  known 
tuberculous  material  as  an  antigen,  they  used  a  known  anti- 
tuberculosis serum  from  the  horse,  and  sought  for  specific 
antigen  in  the  sputum,  urine,  and  exudates  from  tuber- 
culous and  other  cases.  They  claim  the  method  to  be  of 
great  value,  especially  in  the  diagnosis  of  tubercle  of  the 
kidney  in  which  the  urine  almost  constantly  gives  positive 
results.  The  same  is  true  of  tuberculous  exudates  from  the 
joints,  pleura,  etc.,  but  the  method  has  not  proved  of  value  in 
the  examination  of  cerebro-spinal  fluid  or  blood,  A  few 
experiments  carried  out  in  my  laboratory  by  Dr.  Ridge,  two 
years  ago,  using  the  serum  of  a  patient  who  had  received 
numerous  injections  of  tuberculin  as  an  amboceptor-serum, 
seemed  to  give  very  encouraging  results,  and  the  method 
warrants  further  trial. 

PROGNOSIS    IN    PULMONARY    TUBERCULOSIS. 

Metzger  and  Watson '  have  studied  the  urochromogen 
reaction  of  Weisz  in  the  urine  of  phthisical  patients,  with  a 
\'iew  to  determining  its  use  in  prognosis.  They  take  i  cc.  of 
urine  and  2  cc.  of  distilled  water  in  each  of  two  test-tubes,  and 
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add  three  drops  of  TTnyxr  solution  of  potassium  permanganate 
to  one,  which  is  shaken  thoroughly  and  compared  with  the 
control  tube.  A  positive  reaction  depends  on  the  production 
of  a  yellow  colour,  the  solution  remaining  clear.  They  hold 
that  it  is  of  distinct  value,  being  of  unfavourable  prognostic 
import,  and  its  persistence  in  spite  of  proper  treatment 
indicates  a  hopeless  outlook.  Its  absence  is  a  favourable  sign, 
and  so  is  its  disappearance  on  treatment.  It  is  useless  in 
diagnosis,  for  it  is  never  given  in  incipient  cases 

A    NEW    METHOD    OF    PREPARING    AGAR    CULTURE    MEDIUM. 

One  of  the  results  of  the  war  has  been  the  necessity  placed 
on  English  scientific  workers  of  replacing  many  materials, 
which  previously  had  been  imported  from  enemy  countries  ; 
in  most  cases,  this  has  been  done  without  much  difficulty. 
A  good  example  is  the  case  of  agar  culture  medium,  the 
great  stand-by  of  the  bacteriologist,  which  has  been  made  in 
the  past  by  the  use  of  Witte's  peptone  almost  exclusively, 
not  because  it  was  better  for  the  purpose  than  any  other, 
but  because  it  was  the  first  to  be  recommended  ;  the  supply 
of  this  has  now  ceased.  This  apparent  inconvenience  has 
been  turned  to  a  blessing  by  the  introduction  by  Captain 
Douglas'  of  a  new  medium,  which  is  made  entirelj' (except 
for  the  agar)  of  materials  produced  at  home.  It  has  the 
advantage  of  being  a  much  better  culture  medium  for  most 
organisms,  and  is  of  especial  value  when  large  amounts  of 
bacterial  growth  have  to  be  produced,  as  in  the  preparation 
of  vaccines. 

It  is  prepared  as  follows.  The  muscular  part  of  bullocks' 
hearts  is  minced,  and  water  added  in  the  proportion  of  four 
litres  to  one  heart.  The  mixture  is  stirred,  made  faintly 
alkaline  to  litmus,  heated  to  70°-8o°  C,  cooled  to  45°  C,  and 
I  per  cent,  of  trypsin  solution  added.  (Allen  and  Hanburj's' 
liquor  trs'psinae  co.  is  used.)  This  is  allowed  to  act  for 
two  or  three  hours  in  an  incubator  at  t,j°  C.  The  fluid  is 
next  made  slightl}'^  acid  with  acetic  acid,  and  brought  to  the  boil  ; 
the  precipitate  is  then  filtered  out  through  muslin.  The  filtrate 
is  made  alkaline  to  litmus  again,  •  s  gram  of  calcium  chloride  and 
10  grams  of  salt  added  (to  the  four  l.tres),  and  the  mixture 
autoclaved  for  an  hour  at   115°  C,  the  agar  being  first  added. 
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The  prolonged  autoclaving  brings  this  thoroughly  into  solu- 
tion, and  precipitates  the  phosphates.  It  is  filtered,  tubed,  and 
sterilized  in  the  usual  way.  Agar  thus  prepared  is  very  clear, 
and  I  can  quite  confirm  what  Captain  Douglas  claims  for  it. 
The  same  author  has  also  described  a  peptone-free 
medium  for  the  cultivation  of  the  tubercle  bacillus, 

KAl'ID    MOUNTING    OF   FILM-PREPARATIONS. 

When  large  numbers  of  films  have  to  be  examined  after 
a  simple  process  of  staining,  Willson  '"  suggests  the  use  of  a 
solution  of  gelatin,  to  which  about  one-third  of  its  volume  of 
stain  is  added.  The  film  is  spread  on  a  coverglass,  dried, 
fixed,  and  dropped  on  to  a  slide,  on  which  a  few  drops  of 
this  melted  gelatin  have  been  placed.  The  solution  stains  as  it 
sets,  and  gives  a  preparation  which  lasts  a  sufficient  length  of 
time  for  ordinarj'  diagnostic  work.  An  oil-immersion  lens 
can  be  used.  When  finished  with,  the  slides  can  be  cleaned 
by  simply  washing  in  warm  water. 
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CANCER  OF  THE   BREAST. 

By  RUSSELL  HOWARD,  M.S.,  F.R.C.S. 
Senior  Surgeon,  Poplar  Hospital;  Assistant  Surgeon,  London  Hospital,  etc. 

In  the  following  report  on  one  hundred  cases  of  cancer  of 
the  breast,  which  have  come  under  my  care  in  the  last  seven 
years,  I  have  not  kept  closely  to  statistical  methods,  but  have 
endeavoured  to  emphasize  those  points  which,  I  believe,  are 
of  clinical  and  practical  importance. 

On  one  essential  factor,  however,  e.Ktreme  care  has  been 
taken  with  the  figures,  and  that  is  that  no  tumour,  not 
definitely  proved  to  be  carcinoma  by  microscopical  examina- 
tion by  an  expert  pathologist,  has  been  included  in  these  cases. 
Every  lump  from  the  breast,  which  I  have  removed  during 
the  seven  years  I  have  been  collecting  these  cases,  has  been 
carefully  examined  with  the  microscope,  and  in  every  place 
where  my  own  figures  are  given,  the  accuracy  of  the  patho- 
logical description  may  be  accepted. 

INCIDENCE. 

In  1 9 10,  3,245  female  patients  were  admitted  to  the  London 
Hospital  and  amongst  these  were  107  cases  of  carcinoma  of 
the  breast — that  is  3' 3  per  cent. 

Not  much  reliance  can  be  placed  on  these  figures  ;  for  if 
one  surgeon  is  interested  in  these  cases,  an  undue  proportion 
is  admitted  to  the  hospital.  Of  more  importance  is  the  fact 
that,  in  women,  the  breast  is  the  second  most  common  site 
of  cancer — the  uterus  standing  first. 

At  the  same  time,  cancer  of  the  breast  cannot  be  con- 
sidered a  common  disease.  A  busy  practitioner  can  easily  go 
for  a  year  or  two  without  seeing  a  case,  and  I  am  assured 
by  a  practitioner  with  a  large  practice  in  the  East  End  of 
London  that  he  has  only  seen  two  cases  in  the  last  11 
years. 

As  regards  the  proportion  of  cases  of  cancer  to  other 
tumours  of  the  breast,  some   interesting   conclusions   can  be 
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drawn  from  my  figures.  During  the  time  I  was  collecting  the 
100  cases  of  cancer,  I  operated  upon  only  36  cases  of  other 
varieties  of  tumour,  including  cases  of  chronic  interstitial 
mastitis.  The  general  statistics  of  the  London  Hospital  are 
107  cases  of  cancer  to  63  cases  of  all  other  tumours  during 
the  year  19 10.  Cancer  is,  therefore,  not  only  the  most  common 
of  all  breast  tumours,  but  is  nearly  twice  as  common  as  all 
the  other  varieties  of  tumour  put  together. 

Age. — My  youngest  patient  was  2;^,  and  the  oldest  78, 
the  average  age  being  47.  I  have  had  one  case — upon  whom 
I  did  not  operate  and  is  therefore  not  included — of  a  patient 
of  91.  Eighty-six  of  the  patients  were  over  35  years  of  age,  and 
during  the  period  of  collection  of  the  patients  I  only  operated 
upon  nine  patients  with  other  varieties  of  tumour,  who  were 
over  that  age.  A  tumour  occurring  in  the  breast  of  a  woman 
over  35  is,  therefore,  much  more  likely  to  be  cancerous  than 
not. 

Marriage. — No  definite  connection  between  cancer  and 
marriage,  pregnancy  or  suckling  could  be  made  out,  but  the 
cases  with  the  shortest  histories  were,  on  the  whole,  seen  in 
the  unmarried. 

Previous  Abscesses. — Three  cases  had  had  abscesses  in  the 
breasts  some  years  before  the  appearance  of  the  cancer.  In 
two  of  the  cases,  the  cancers  were  not  in  close  relationship 
with  the  scars,  and  in  the  third  the  abscess  was  in  the  opposite 
breast.  I  do  not  think  there  is  any  relationship  between 
abscess  in  the  breast  and  cancer. 

Injury. — In  none  of  the  hundred  cases  was  there  a  definite 
history  of  injury  preceding  the  appearance  of  the  tumour. 
Some  of  the  patients  gave  injury  as  a  cause,  but  on  close 
cross-examination  in  every  case  the  history  was  vague.  It 
usually  came  to  the  statement  that  the  lump  was  discovered 
and  the  patient  must  have  had  a  blow,  because  she  could 
think  of  nothing  else  to  account  for  it.  In  three  cases,  a 
definite  blow,  received  a  week  or  two  before  the  patient  was 
seen,  was  put  down  b}'  the  patient  as  the  cause  of  the 
disease,  which  had  obviouslj-  been  present  for  months.  The 
blow  had  led  to  examination  of  the  breast  and  discovery  of 
the  tumour. 

Relationship   to   Adenoma. — Simple   tumours   of  the   breast 
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axe  nowadays  removed  as  soon  as  they  are  diagnosed,  so  it 
is  impossible  to  say  whether  simple  adenomata  would  in  time 
become  carcinomata.  In  one  case,  a  patient  had  had  an 
adenoma  diagnosed  i6  years  before  I  saw  her;  it  had  grown 
very  slowly,  still  retained  its  innocent  characteristics,  and 
microscopical  examination  showed  no  traces  of  carcinomatous 
change. 

Relationship  to  Chronic  Interstitial  Mastitis. — I  do  not  think 
there  is  or  should  be  any  trustworthy  clinical  evidence  to 
support  the  theory  that  a  patch  of  chronic  interstitial  mastitis 
may  become  carcinomatous.  To  get  such  evidence,  a  series 
of  cases  would  have  to  be  watched  by  skilled  clinicians  for 
a  number  of  years,  and  such  a  procedure  is  contrary  to  all 
modern  teaching.  The  evidence  generally  used  is  "  This  is 
a  case  of  chronic  interstitial  mastitis  which  I  have  had  under 
treatment  for  six  months,  as  the  skin  is  now  adherent  I  believe 
it  to  have  become  carcinomatous  and  the  breast  should  be 
removed."  Such  evidence  is  useless.  The  differential  diag- 
nosis of  early  carcinoma  from  a  case  of  chronic  interstitial 
mastitis  is  in  many  cases  impossible,  and  the  above  statement 
is  often  a  loophole  to  escape  from  admitting  the  error  of  a 
wrong  diagnosis. 

The  pathological  evidence  is,  however,  I  think,  conclusive. 
Microscopical  examination  of  a  breast,  the  site  of  a  carcinoma, 
frequently  shows  that  chronic  interstitial  mastitis  is  present  in 
an  advanced  degree,  and,  on  the  other  hand,  examuiution  of 
cases  of  mastitis  show  marked  proliferation  of  the  cells  of  the 
acini  which  in  some  cases  have  penetrated  the  basement 
membrane  so  that  a  carcinoma  is  already  present.  These 
cases  are  frequently  typical  clinical  specimens  of  chronic 
mastitis.  It  may  be  accepted,  therefore,  that  carcinoma  not 
infrequently  arises  in  a  patch  of  chronic  interstitial  mastitis. 


In  67  of  the  100  cases,  the  lump  in  the  breast  was  dis- 
covered by  accident,  the  most  common  statement  being:  "I 
noticed  a  lump  in  the  breast  whilst  washuig."  In  10  cases, 
pain  of  a  slight  nature  caused  an  examination  of  the  breast. 
In  three,  there  was  a  blow  which  led  to  discovery,  and  in 
three  others,  the  patient  noticed  nothing  until  the  skin  over 
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the  tumour  became  discoloured.  The  absence  of  pain  is  a 
marked  feature  in  the  history  of  cases  of  cancer  of  the  breast 
and  the  chief  cause  of  late  diagnosis.  A  patient  will  frequently 
give  a  history  of  a  lump  being  in  the  breast  for  a  year  or  18 
months,  and  when  asked  why  she  has  not  sought  advice  before 
says  :  "  Oh  !  It  caused  me  no  pain,  so  I  thought  it  did  not 
matter."  In  cases  of  chronic  interstitial  mastitis,  on  the  other 
hand,  pain  is  often  a  marked  feature.  It  is  frequently  the 
pain  alone  that  causes  the  patient  to  seek  advice,  and  the 
pain  becomes  aggravated  at  each  menstrual  period.  It  may 
be  stated  as  a  general  rule  that  the  more  the  patient  complains 
of  pain  in  connection  with  a  lump  in  the  breast  the  less 
dangerous  is  the  condition. 

In  four  cases,  the  patient  came  for  advice  for  a  discharge 
from  the  nipple,  but  three  of  these  patients  had  been  aware 
of  the  lump  in  the  breast  for  some  months  ;  in  the  fourth 
case,  the  discharge,  which  was  blood-stained,  was  the  only 
physical  sign,  and  it  was  only  on  operation  that  a  small  duct 
carcinoma  was  discovered. 

I  have  had  under  my  care  three  patients  suffering  from 
spontaneous  fracture,  due  to  secondary  cancer  in  the  bones ; 
but  all  three  had  been  aware  of  a  lump  in  the  breast  for  some 
months,  and  had  not  sought  advice  because  it  was  painless. 
Another  curious  case  was  a  woman  who  sought  advice  for 
erysipelas  of  the  arm.  She  had  a  large  ulcer  the  size  of  a 
cheese  plate  covering  the  left  side  of  the  chest  and  exposing 
three  ribs.  She  stated  that  five  years  previously  she  had  had 
a  lump  in  the  breast  and  that  she  had  painted  the  chest  with 
iodine  every  day  until  the  whole  of  the  breast  had  sloughed 
off,  and  that  she  had  removed  "  kernels "  from  the  axilla. 
On  post-mortem  examination,  carcinoma  was  found  in  the 
mediastinal  glands  and  lungs. 

CLINICAL    FKATURIS. 

A  cancer  of  the  breast  with  the  text-book  clinical  features, 
viz.,  a  hard  solitary  tumour  in  the  breast,  adherent  to  the 
skin,  fixed  somewhat  to  the  pectoral  muscle,  causing  retrac- 
tion of  the  nipple,  and  associated  with  a  hard  enlarged  mass 
of  glands  in  the  axilla,  can  hardly  fail  to  be  diagnosed  accu- 
rately.     Unfortunately,   many  of  our   patients   do   not  come 
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to  see  us  until  this  stage  is  reached.  It  must,  however,  be 
understood  that  all  these  signs  are  late,  and  mean  that  the 
disease  is  advanced  ;  but  the  diagnosis  of  cancer  must  be  made 
before  any  of  them  are  present,  if  the  patient  is  to  have  the 
best  chance  of  freedom  of  recurrence  after  operation.  Not 
only  are  these  signs  late,  but  the  disease  may  be  advanced 
without  any  of  them  being  present.  In  one  of  my  cases — a 
woman  of  34 — there  was  a  lump  in  the  breast,  partly  cystic 
and  partly  solid,  which  was  freely  movable,  not  adherent  to 
the  skin  or  pectoral  fascia,  and  the  nipple  was  not  retracted. 
It  was  a  cancer,  the  centre  of  which  had  already  broken  down, 
and,  in  spite  of  free  removal,  an  extensive  recurrence  occurred 
in  18  months. 

The  early  diagnosis  of  cancer  of  the  breast  must  therefore 
be  made  by  other  means  than  the  usual  text-book  physical 
signs,  and  it  is  of  the  utmost  importance  that  a  patient  with 
a  tumour  of  the  breast  should  not  be  watched  until  one  or 
more  of  them  appear. 

It  may  be  stated  at  once  that,  if  a  woman  over  30  has 
a  solitarj'  solid  lump  in  the  breast,  cancer  is  by  far  the  most 
likely  diagnosis,  and  that  that  diagnosis  is  made  almost  certain 
if  the  lump  alters  the  contour  of  the  breast.  A  cancer,  by 
the  contraction  of  the  fibrous  tissue  in  it,  draws  the  breast 
tissue  together  making  it  slightly  more  prominent,  and  tends 
to  elevate  the  nipple.  If  these  signs  are  present,  the  diagnosis 
of  carcinoma  may  be  made  without  hesitation,  no  matter  how 
freely  movable  the  lump  may  appear  to  be. 

The  greatest  difficulty  will  arise  in  distinguishing  a  cancer 
from  a  patch  of  chronic  interstitial  mastitis.  In  typical  cases, 
the  difficulty  is  not  great.  In  cancer,  there  is  a  hard  solitary 
lump,  whilst  with  mastitis  there  are  two  or  more  lumps  in 
the  breast  and  often  involvement  of  both  breasts,  the  lumps 
are  ill-defined,  often  confined  to  one  lobule  of  the  breast  and 
frequently  cysts  are  detected  in  them. 

In  other  cases,  however,  when  there  is  only  one  lump 
in  the  breast,  the  differential  diagnosis  by  clinical  means  is 
impossible.  One  of  my  patients,  a  woman  of  25,  presented 
herself  for  examination  with  a  lump  in  the  axillarj'  lobe  of 
left  breast.  It  felt  knotty,  and  was  believed  to  contain  small 
cysts.     It  was  not  adherent  to  the  skin  or  pectoral  fascia,  the 
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nipple  was  not  retracted,  and  the  remainder  of  the  breast 
and  the  right  breast  felt  granular.  The  condition  was  diag- 
nosed as  mastitis,  but  microscopical  examination  after  removal 
proved  it  to  be  cancer. 

Bilateral  cases  of  cancer  are  not  very  uncommon.  In  two 
of  my  100  cases  the  patients  had  carcinoma  in  each  breast 
when  first  seen,  but  the  physical  signs  of  the  tumours  left  no 
doubt  as  to  their  nature.  In  five  cases,  recurrences  occurred 
in  the  other  breast  after  removal  of  one  for  cancer. 

DIAUNOSIS. 

The  diagnosis  of  a  cancer  of  the  breast,  when  the  usual 
text-book  signs  are  present,  is  one  of  the  easiest  of  surgical 
diagnoses,  and  can  often  be  made  at  a  glance  ;  but  in  early 
cases,  a  certain  diagnosis  from  other  tumours  of  the  breast, 
especially  from  chronic  interstitial  mastitis,  by  clinical  signs 
alone  is  not  possible.  It  is  therefore  necessary  to  formu- 
late rules  for  the  treatment  of  tumours  of  the  breast  so 
that,  on  the  one  hand,  unnecessary  operations  are  avoided,  and 
on  the  other,  only  a  minimum  of  time  is  lost,  if  the  case 
proves  to  be  one  of  cancer. 

When  a  patient  comes  for  advice  for  a  lump  in  the  breast, 
a  careful  examination  should  be  made,  and  if  the  diagnosis 
is  doubtful  (and  these  are  the  cases  under  consideration),  the 
case  may  be  treated  as  one  of  chronic  inflammation  for  not 
longer  than  three  weeks.  If  the  lump  has  not  disappeared 
or  become  considerably  smaller  in  this  time,  operation  should 
be  advised  and  consent  to  remove  the  whole  breast,  if 
necessary,  should  be  obtained. 

At  the  operation,  a  wedged-shaped  piece  of  the  breast 
containing  the  lump  should  be  removed,  and  this  is  at  once 
examined  macroscopically.  In  the  majority  of  cases,  the 
diagnosis  is  at  once  established,  but  if  doubt  still  remains, 
the  wound  is  sutured,  and  a  microscopical  examination  carried 
out.  Should  the  case  be  one  of  cancer,  the  whole  breast  is 
removed  at  an  early  date. 

American  surgeons  and  pathologists  have  strongly  objected 
to  this  method  of  dealing  with  those  tumours  that  cannot  be 
diagnosed  by  macroscopical  examination.  They  insist  that  an 
immediate  microscopic  examination  of  a  frozen  section  should 
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be  carried  out,  so  that,  if  necessar)',  the  complete  operation 
can  be  performed  at  once.  They  state  that  delay  of  a  few 
days  makes  the  prognosis  of  radical  cure  practically  hopeless. 
If  this  microscopical  examination  cannot  be  carried  out,  they 
advise  the  complete  operation  in  doubtful  cases,  for  the  case 
is  more  likely  to  be  cancer  than  not.  I  have  carried  out 
immediate  microscopical  examination  of  breast  tumours,  but 
this  is,  for  obvious  reasons,  not  always  possible,  and  the  patho- 
logists I  have  chiefly  worked  with  do  not  like  to  give  a 
definite  opinion  in  a  doubtful  case  on  a  frozen  section.  It 
is  often  necessary,  in  making  a  differential  diagnosis,  to  cut 
sections  of  various  parts  of  the  tumour,  and  obliquely  cut 
sections  of  chronic  degeneration  closely  resemble  cancer. 

The  cases  in  which  macroscopical  examination  fails  to 
diagnose  the  tumour  are  very  few,  and  for  the  present  I  use 
the  following  rule.  If,  in  my  opinion,  the  case  is  probably 
cancer,  I  perform  the  complete  operation,  but  if  it  is  probably 
mastitis,  I  wait  for  a  microscopical  report.  In  only  four  of 
my  100  cases  have  I  had  to  perform  a  second  operation, 
and  two  of  these  were  operated  upon  early  in  the  series  ; 
under  the  above  rule,  the  complete  operation  would  have 
been  done  on  the  macroscopical  appearance. 

THE    OPERATION. 

My  routine  operation  for  cancer  of  the  breast  is  : — removal 
of  an  area  of  skin  the  centre  of  which  is  the  tumour,  and 
which  always  includes  the  nipple  ;  the  subcutaneous  tissue 
from  the  middle  of  the  sternum  to  the  latissimus  dorsi  and 
from  the  clavicle  to  well  on  to  the  abdomen  ;  the  breast ; 
the  pectoralis  major  and  minor  and  their  fasciae  (the  clavicular 
head  of  pectoralis  major  is  frequently  saved,  pectoralis  minor 
is  always  removed) ;  the  whole  of  the  fat  and  fascia  in  the 
axilla ;  the  fascia  over  the  serratus  magnus  and  the  subscapu- 
laris.  The  operation  is  commenced  in  the  axilla,  the  insertion 
of  the  pectorals  being  divided,  and  the  axillary  vein  and 
artery  being  carefully  cleaned  and  all  their  branches  tied 
except  the  circumflex  vessels. 

All  the  fat  and  fascia  with  the  glands  in  the  axilla  are 
removed  in  one  piece,  and  it  is  not  until  this  is  done  that  the 
breast   is   touched.      The   actual   removal   of   the   breast   and 


CANCER  OF   THE  BREAST.  74.9 

pectorals  is  now  a  matter  of  a  few  minutes,  the  only  bleeding 
of  any  importance  coming  from  the  perforating  branches  of 
the  internal  mammary  artery,  which  come  through  close  to 
the  sternum.  All  haemorrhage  is  then  stopped,  and  the  wound 
closed  ;  if  the  incisions  have  been  carefully  planned,  there 
is  never  any  difficulty  in  bringing  the  edges  of  the  skin 
together.  A  small  drainage  tube  is  placed  in  the  axilla  for  48 
hours.  The  entire  operation  takes  from  |  hour  to  i^^  hours, 
the  time  depending  on  the  fatness  of  the  patient. 

The  arm  is  bandaged  at  right  angles  to  the  side,  and  sup- 
ported on  a  pillow  until  the  drainage  tube  is  removed,  alter 
this  the  patient  is  encouraged  to  move  the  arm.  The  stitches 
are  removed  on  the  eighth  day,  and  the  patient  usually  leaves 
the  hospital  under  a  fortnight. 

In  five  cases,  I  have  removed  the  supra-clavicular  glands 
at  the  same  operation,  but  I  do  not  think  this  should  be  done 
as  a  routine.  I  have  removed  them  in  cases  in  which  I  have 
found  numerous  slightly  enlarged  glands  in  the  axilla  at  the 
time  of  operation. 

MORTALITT. 

My  mortality  for  the  100  cases  is  3.  One  patient  had  a 
goitre,  and  did  not  recover  consciousness.  The  second,  an 
elderly  lady,  died  quite  suddenly  after  the  stitches  were  re- 
moved, and  was  found  on  post-mortem  examination  to  have 
extreme  fattj'  degeneration  of  the  heart.  The  third  was  a 
woman  of  42,  who  died  suddenly  of  pulmonary  embolism,  whilst 
having  tea  with  her  friends  on  the  seventh  day  after  the 
operation. 

RESULTS. 

The  majority  of  mj'  cases  have  been  the  wives  of  working 
men,  and  in  no  case  has  the  loss  of  the  pectorals  been  more 
than  a  trifling  inconvenience.  All  say  they  can  do  their 
house  work  as  well  as  belore  the  operation.  There  is  slight 
limitation  of  movement  of  the  arm  upward  due  to  contraction 
of  the  scar.  Some  patients  complain  of  slight  pain  on  the 
inner  side  of  the  upper  arm,  due,  I  believe,  to  involvement  of 
the  internal  cutaneous  nerve  in  scar  tissue,  but  the  pain  is 
never  serious.  A  few  cases  have  slight  oedema  chielly  of  the 
back  of  the  hand,  and  at  the  back  of  the  elbow.     It  may  be 
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stated  generally  that  the   inconveniences  resulting  from   the 
operation  are  trifling. 


A  statistical  review  of  my  loo  cases  would  be  of  little 
value.  Some  are  of  quite  recent  date,  others  were  so 
advanced  when  first  seen  that  palliative  operations  only  were 
undertaken,  and  other  patients  have  been  lost  in  the  usual  way 
the  hospital  patient  disappears. 

I  have  chiefly  been  struck  with  the  great  diflSculty  in 
giving  a  prognosis  in  any  particular  case.  Generally  speaking, 
the  earlier  the  case  is  seen  the  better  the  prognosis,  but  great 
caution  should  be  shown  in  forecasting  the  result  of  any 
particular  case. 

One  of  my  patients  was  a  woman  of  28,  who  was  pregnant, 
and  who  had  a  huge  cancer  growing  rapidly.  I  expressed  the 
opinion  that  operation  was  undesirable,  but  consented  to  do  it 
at  the  urgent  request  of  the  patient  and  her  friends.  Five 
years  later  she  was  playing  the  piano  at  a  concert.  Another 
case  was  a  woman  of  50  with  a  small  scirrhus  growth  recently 
noticed,  not  attached  to  the  skin  or  fascia,  and  no  glands  were 
felt  in  the  axilla.  Complete  excision  was  carried  out,  and 
favourable  opinion  expressed  about  recurrence.  A  year  later 
she  had  extensive  recurrence  all  over  the  skin  of  the  chest. 

Another  curious  feature  of  recurrence  is  the  frequent 
rapidity  of  growth  after  a  period  of  freedom.  As  far  as 
possible,  I  see  my  cases  every  month  in  the  first  year  after 
operation,  and  every  third  month  afterwards.  It  is  by  no 
means  uncommon  to  examine  a  patient  and  find  no  trace  of 
recurrence  anywhere,  and  for  her  to  come  up  in  a  month  or 
three  months  with  a  quite  inoperable  recurrence. 

Out  of  my  100  cases  I  have  so  far  performed  11  operations 
for  recurrence,  5  locally  in  the  skin,  4  in  the  supra-clavicular 
glands,  and  2  in  the  opposite  breast.  Recurrence  in  the  lungs 
has  been  seen  five  times,  the  patient  first  complaining  of  a 
dry  cough,  and  then  developing  signs  of  solidification  of  the 
lungs  or  fluid  in  the  pleura.  In  one  case,  there  was  recurrence 
in  the  dorsal  spine,  but  I  have  not  seen  any  other  case  of 
recurrence  in  the  bones. 

In  two  cases,  recurrence  in  the  skin  occurred  five  years  after 
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the  original  operation,  but  in  one  of  these  the  secondary 
growth  was  removed,  and  at  the  time  of  \vriting  there  is  no 
further  recurrence. 

CONCLUSIONS. 

On  thinking  over  these  100  cases,  the  chief  impressions  left 
are  : — 

(a)  The  late  stage  at  which  these  cases  are  usually  seen, 
chiefly  due  to  the  patient  taking  no  notice  of  the  lump  because 
of  the  absence  of  pain.  A  patient  not  infrequently  has  noticed 
a  lump  for  one  or  two  years  before  seeking  advice. 

(6)  The  great  difficulty  or  impossibility  of  diagnosing 
clinically  between  early  carcinoma  and  a  patch  of  chronic 
interstitial  mastitis. 

(c)  The  rapidity  of  the  convalescence  after  the  operation. 

(d)  The  slight  amount  of  inconvenience  and  disability 
following  the  operation. 

(e)  The  difficulty  in  giving  a  prognosis  in  an)'  particular 
case. 

RADIUM. 

My  experience  of  radium  is  limited  to  two  cases,  both 
of  which  were  inoperable.  Neither  received  the  slightest 
benefit  from  the  treatment.  In  one  case,  the  application  was 
given  at  the  Radium  Institute,  so  it  may  be  assumed  that 
the  treatment  was  verj'  thorough. 

X-RAYS. 

I  have  had  eight  cases  of  recurrence  treated  by  X-rays,  and 
have  seen  temporary  improvement  in  several  of  them.  In  one 
case,  a  large  mass  appeared  in  the  opposite  breast  after  removal 
of  one  for  cancer.  This  mass  had  all  the  clinical  characters  of 
a  cancer,  and  I  had  no  doubt  of  the  diagnosis.  It  completely 
disappeared  under  X-ray  treatment,  and  later  the  patient  died 
with  recurrence  in  the  thorax.  Some  of  my  case*  have  had  a 
six  weeks'  course  of  X-ray  treatment  after  the  breast  has  been 
removed,  but  I  have  no  figures  yet  showing  the  advantages  or 
disadvantages  of  the  procedure.  In  two  cases  of  recurrence 
in  young  subjects,  I  removed  the  ovaries,  but  neither  case 
derived  anv  benefit. 
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RECENT    WORK    IX    URINARY    SURGERY. 


By  J.  W.  THOMSON-WALKER,  M.B..  F.R.C.S. 

Surgeon,  N.  W.  London  and  Hampstead  General  Hospital;  Assistant  Surgeon, 
St.  Peter's  Hospital  for  Stone,  etc. 


The  treatment  of  papilloma  of  the  urinary  bladder  with  the 
high-frequency  current,  introduced  by  Beer,  of  New  York,  in 
19 10,  has  been  the  subject  of  a  few  articles. 

Ashcroft  ^  holds  that  the  bipolar  or  d'Arsonval  current  is 
superior  to  the  unipolar  or  Oudin  current.  This  observer 
experimented  with  raw  beef  and  liver,  and  found  that  to 
produce  the  same  amount  of  destruction  in  each  of  these,  a 
current  of  greater  strength  was  required  under  water  than 
in  air.  He  considers  that  the  unipolar  current,  when  applied 
through  a  cystoscope,  has  but  a  limited  field  of  usefulness, 
which  is  confined  to  small  papillary  tumours.  When  dealing 
with  larger  growths,  or  those  suspected  of  malignancy,  the 
bipolar  current  is  indicated.  He  has  seen  growths  proliferate 
rapidly  under  the  unipolar  current. 

In  using  the  bipolar  current  the  first  application  should 
last  15  seconds  (250  maj,  then  a  rest  of  15  seconds.  The 
currrent  is  again  turned  on  for  15  seconds  (300  to  350  ma). 
As  the  patient  grows  accustomed  to  this  treatment,  the 
strength  can  be  increased.  Some  patients  complain  of  pain 
with  a  moderate  current,  while  others  bear  a  strong  current 
without  discomfort. 

Each  seance  should  consist  of  at  least  six  applications  of 
15  seconds  each,  with  a  rest  of  15  seconds  between,  and  at 
least  two  areas  should  be  treated.  The  fluid  in  the  bladder 
may  become  uncomfortably  warm ;  its  temperature  has  been 
found  to  vary  from   105°  to  115°  F. 

Except  in  the  case  of  a  carcinoma,  there  is  little  if  any 
reaction.  There  may  be  a  little  pain,  which  is  readily  con- 
trolled ;  there  may  be  a  slight  rise  of  temperature  as  well. 
Sometimes  in  carcinoma,  there  is  a  severe  reaction  such 
as  a  rapid  rise  of  temperature  and  pulse,  and  the  appearance 
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of  constitutional  symptoms,  but  these  usually  disappear  quickly. 
The  amount  of  reaction  will  act  as  a  guide  for  the  interval 
between  the  treatments.  Usually  the  treatment  is  repeated 
once  a  week,  but  in  some  cases  a  10  days'  interval  is 
necessary. 

H.  Gehrels'  strongly  advocates  the  use  of  this  method  in 
papillomata  of  clinically  benign  appearances,  if  they  do  not 
exceed  the  size  of  a  walnut,  even  if  they  are  multiple ;  in  all 
recurrences  of  papillomata,  either  after  endovesicai  treatment 
or  after  cystoscopy  ;  and  in  cases  of  hasmorrliage  from  malig- 
nant growths  that  cannot  be  arrested  by  the  usual  means. 
The  choice  of  the  right  cases  is  the  most  difficult  point  in  the 
whole  question  of  the  endovesicai  treatment  by  high  frequencj'. 
There  are  difficult  cases  of  malignant  growth  resembling  simple 
papilloma.  In  making  the  diagnosis,  the  author  depends  upon 
the  age,  youth  being  in  favour  of  benign  growth.  Long 
intervals  between  the  haemorrhages  being  also  a  sign  of  simple 
papilloma.  Pain  is  rare  in  benign  cases,  the  outflow  of 
urine  is  not  disturbed,  and  the  general  health  is  not  affected. 
Cystitis  is  easily  cured  in  simple  papilloma,  but  is  persistent 
in  malignant  growth.  Cystoscopically,  the  malignant  growth 
is  likely  to  be  smooth,  with  a  broad  pedicle,  and  there  may 
be  signs  of  infiltration  of  the  mucous  membrane. 

Bladder  Tuberculosis.— Edward  Keyes,  junr.,^  holds  that  there 
are  cases  secondary  to  inoperable  prostatic  or  bilateral  renal 
lesions,  and  other  cases  persisting  after  nephrectomy,  in 
which  neither  general  treatment  nor  time  gives  relief. 
Tuberculin  seems  to  alleviate  the  bladder  symptoms  in  certain 
cases,  but  it  is  slow,  and  has  been  uncertain  in  this  author's 
experience.  Local  treatment  is  occasionally  effective  in  re- 
lieving the  painful  symptoms.  He  adheres  to  the  following 
principles  in  the  treatment  of  such  cases  :— 

1.  The  instrument  must  not  enter  the  bladder.     A  Guyon 

spring  is  used,  and  is  introduced  into  the  prostatic 
urethra.  The  solution  is  injected,  and  flows  into 
the  prostatic  urethra  and  the  base  of  the 
bladder. 

2.  The  injection    must  give  relief  in  proportion  to  the 

pain  which  it  inflicts.  The  author  uses  the 
following   solutions  :— Thallin   sulphate,    gomenol, 
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bichloride  of  mercury,  and  carbolic  acid. 

Thallin  sulphate  is  used  in  a  saturated  solution  in  water  (20 
per  cent.),  and  is  much  less  irritating  than  a  solution  of  i  in 
1,000  of  nitrate  of  silver.  It  usually  gives  no  relief  whatever, 
but  occasionally  it  is  efficacious.  Gomenol,  though  greatly 
praised  by  some,  has  not  proved  successful  in  the  author's 
hands.  Bichloride  of  mercury  has  been  of  great  service.  It  is 
used  as  an  instillation,  the  initial  dose  not  exceeding  i  in 
20,000.  This  is  repeated  daily,  and  the  strength  increased 
rapidly  up  to  i  in  10,000  or  i  in  5,000,  when  irritation  is 
usually  experienced.  The  inters'als  are  then  increased  to  two 
or  three  days,  and  the  amount  of  water  diminished,  so  that  one, 
two,  or  three  drops  are  injected. 

Carbolic  acid  was  recommended  by  Rovsing,  who  employs 
an  irrigation  of  5  per  cent,  solution,  the  bladder  being  re- 
peatedly injected  and  emptied.  The  pain  caused  by  this 
treatment  is  considerable.  Keyes  uses  carbolic  acid  as  an 
instillation,  instead  of  an  injection,  in  solutions  varjing  from 
0*5  to  I  per  cent.  He  finds  no  great  benefit,  until  the 
strength  reaches  2  to  5  per  cent. 

URINARY    ANTISEPTICS. 

The  antiseptic  action  of  hexamethylene-tetramine  (hexa- 
mine,  urotropin),  in  the  urine,  the  method  by  which  it  is 
produced,  and  the  causes  of  variation  in  the  action,  are  of 
extreme  interest  in  urinary  surgery. 

Hexamine  is  a  condensation  product  of  ammonia  and 
formaldehyde,  and  in  solution  has  no  antiseptic  action.  There 
is  no  longer  any  doubt  that  its  antiseptic  power  in  the 
urine  is  entirely  due  to  the  splitting  off  of  formaldehyde 
in  that  acid  medium.  The  difficulties  that  hampered  the 
earlier  investigators  in  this  line,  were  due  to  the  fact  that  the 
tests  at  their  disposal  did  not  discriminate  between  hexamine 
and  free  formaldehyde.  This  difficulty  no  longer  exists,  for 
the  recently  introduced  Rimini-Burnam  tests  demonstrates  the 
presence  of  free  formaldehyde,  and  distinguishes  between  this 
and  formaldehyde  in  combination  as  hexamine. 

The  following  is  Burnam's  modification  of  Rimini's  test : — 
Three  solutions  are  used  : — 

Ci)  Phenylhydrazine  hydrochloride,  0-5  per  cent.    (2)  So- 
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dium  nitroprusside,  5  per  cent.  (3)  Sodium  hydrate,  saturated 
solution.  Three  drops  of  each  of  the  first  two  solutions  are 
added  to  the  urine,  and  a  few  drops  of  the  sodium  hydrate 
solution  poured  along  the  side  of  the  test  tube. 

If  formaldehyde  is  present,  a  greenish  black  colour  passes 
down  through  the  urine,  and  clouds  the  fluid.  This  rapidly 
changes  to  green,  and  fades  through  light  green  to  orange 
and  pale  yellow.  The  urine  and  the  sodium  hydrate  should 
be  warmed  to  slightly  above  body  temperature.  This  test 
will  detect  formaldehyde  in  urine,  in  a  dilution  of  i  in  150,000, 
but  does  not  show  the  reaction  with  hexamine. 

According  to  Burnam,  there  is  an  intense  dark  blue  colour, 
changing  to  green,  in  solution  of  i  in  20,000  or  stronger,  and  in 
solution  of  less  strength  the  first  colour  is  an  intense  green. 

If  the  test  is  negative,  a  fresh  sample  should  be  boiled  after 
the  addition  of  a  few  drops  of  sulphuric  acid.  The  test  is  then 
applied,  and  if  the  formaldehyde  reaction  is  present,  the  urine 
has  contained  hexamine.  By  the  use  of  this  test,  important 
observations  have  been  made  on  the  conditions  under  which 
hexamine  liberates  formaldehyde,  and  therefore  acts  as  an 
antiseptic  agent  in  the  urine. 

The  following  points  are  from  an  article^  by  the  present 
wTiter  : — After  a  dose  of  10  or  15  grains  of  hexamine,  the  drug 
or  formaldehyde  can  be  detected  in  the  urine  in  about  an  hour, 
but  it  is  frequently  delayed  longer  than  this,  two,  or  even 
three  hours  being  not  unusual.  The  excretion  is  at  its 
maximum  during  a  period  of  from  four  to  eight  hours  after 
admininiotration,  and  after  12  hours,  excretion  is  still  going 
on  in  small  quantities.  It  would  be  possible,  by  taking  two 
doses  of  15  grains  in  24  hours,  to  keep  the  urine  in  the  bladder 
continuously  mixed  with  a  strong  solution  of  formaldehyde. 
In  diseases  of  the  bladder,  in  which  frequent  inclination  is  a 
symptom,  the  period  during  which  the  bladder  is  under  the 
influence  of  formaldehj'de  is  reduced  to  about  six  or  eight 
hours,  during  which  time  the  drug  is  being  excreted  by  the 
kidney.  In  such  cases  small  doses,  frequently  repeated,  will 
be  more  effective  in  giving  a  continuous  antiseptic  action. 

A  dose  of  five  grains  three  times  daily  is  usual!)'  too  small 
to  produce  formaldehyde  in  the  urine,  and  doses  of  10  or 
15  grains  are  preferable.     Formaldehyde  is  not  split  off  from 
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hexamine  in  an  alkaline  urine,  and  the  latter  should  not,  there- 
fore, be  prescribed  with  an  alkali.  The  beneficial  effect  of 
alkalis  on  the  symptoms  in  bacillus  coli  infection  of  the  urinary 
tract  is  due  to  a  neutralization  of  an  acid  toxaemia,  produced  by 
the  bacteria  ;  they  have  no  influence  on  the  bacteria. 

In  all  acute  colon  bacillus  infections,  it  is  advised  that 
alkalis  should  be  administered  until  the  symptoms  subside, 
and  then  hexamine  should  be  given  in  increasing  doses,  until 
the  formaldehyde  reaction  in  the  urine  is  fully  developed. 

Diluents  such  as  Contrexeville,  Vittel,  and  other  waters, 
reduce  or  completely  destroy  the  effect  of  hexamine  in  the 
urine,  and  the  same  effect  is  brought  about  in  cases  in  which 
polyuria  from  disease  is  present.  It  is  advised  that  hexamine 
should  be  given,  and  formaldehyde  detected  in  the  urine, 
before  all  operations  on  the  urinary  tract,  as  well  as  those 
involving  the  bowel  and  the  pelvic  organs,  as  a  prophylactic 
measure  against  infection. 

When  some  pathological  condition,  such  as  stone,  enlarged 
prostate,  etc.,  is  present,  in  addition  to  the  urinary  inl'action, 
the  urinary  antiseptic  will  not  take  effect  until  the  stone  or 
other  lesion  is  removed. 

It  is  recommended  that  the  reaction  of  the  urine  should 
be  tested  before  administering  hexamine,  and  that  it  should,  if 
necessary,  be  rendered  strongly  acid  by  the  administration  of 
sodium  acid-phosphate  or  ammonium  benzoate. 

The  Rmiini-Burnam  test  should  be  used  in  every  case,  to 
ascertain  if  formaldehyde  is  being  produced  in  the  urine. 

George  C.  Smith,'  after  an  investigation  of  the  excretion 
of  formalin  in  the  urine  by  the  use  of  this  test,  comes  to  the 
following  conclusion.  Burnam's  test  for  formaldehyde  in  urine 
is  definitely  positive,  when  this  substance  is  present  in  the 
strength  of  one  part  in  40,000  or  more. 

The  urine  should  be  examined  as  soon  as  possible  after  it 
has  been  voided.  A  negative  test,  at  any  time,  does  not  prove 
that  formaldehyde  is  never  liberated.  Formaldehyde  is 
liberated  from  hexamine  by  the  acids  of  the  urine.  The  pro- 
cess may  take  place  in  the  kidney,  but  is  continued  in  the 
bladder.  Litmus  paper  was  unreliable  as  a  true  indicator  of 
the  acidity  of  the  urine  in  about  25  per  cent,  of  cases.  The 
degree  of  acidity,  as  measured   in   terms  of  its  hydrogen   in 
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concentration,  showed  a  constant  relation  to  its  power  to  set 
free  formaldehyde. 


Movable  Kidney.  —  Billington*  defines  a  pathologically 
movable  kidney  as  "  one  the  position  of  which  is  affected  by 
influences  other  than  respiration,  and  in  particular  by  gravity." 
Two  tests  are  applied  to  ascertain  if  pathological  mobility  is 
present  :  (i)  Is  the  level  of  the  kidney  influenced  by  gravity  ? 
(3)  Can  the  kidney  be  pushed  to  a  higher  level,  and  can  it  be 
prevented  from  ascending  during  expiration,  by  grasping  its 
lower  pole  ?  Heredity,  he  regarded  as  an  important  factor 
in  aetiology,  and  muscular  overstrain  as  the  most  important 
direct  cause. 

In  order  to  obtain  full  information,  the  patient  must  be 
examined  both  standing  up  and  lying  down.  The  author 
favours  the  method  of  grasping  the  loin  with  one  hand,  while 
the  other  hand  is  free  to  palpate  the  abdomen.  When  the 
kidney  is  movable,  the  loin  is  softer  and  feels  empty,  and 
percussion  over  the  renal  area  posteriorly  gives  a  resonant 
note.  When  rotation  of  the  kidney,  without  downward  dis- 
placement, is  suspected,  it  may  be  impossible  to  palpate  the 
kidney.  A  diagnosis  must  be  made  on  symptoms,  the  signs 
enumerated,  and  evidence  in  the  urine  of  interference  with  the 
renal  function. 

The  author  distinguishes  five  groups  according  to  the 
symptomatology'. 

(i)  The  symptoms  are  local  and  definitely  related  to  the 
kidney. 

(2)  The  symptoms  are  due  to  functional  disturbance  of 

the  sexual  organs. 

(3)  Chronic  functional  disturbances  of  digestion. 

(4)  Spmal  and  cerebral  neurasthenia, 

(5)  Mental  derangement. 

K.  M.  Pardhy  "  explains  the  occurrence  of  mental  disorders 
in  cases  of  movable  kidney,  as  resulting  from  a  toxaemia 
produced  by — 

(a)  Deficient  excretion  of  waste  products. 

(6)  Interference   with    formation  of  an   internal    secre- 
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tion. 

(c)  Possible    formation  of   a    perverted   internal    secre- 

tion. 

(d)  Kinking  of  the  ureter,  and  stasis  of  decomposing 

urine. 

This  author  claims  cures  in  80  per  cent,  of  cases  of  mental 
disorder  with  nephroptosis,  by  means  of  nephropexy.  The 
time  taken  for  complete  cure  varies  from  a  few  months  to  a 
year  or  more,  and  during  this  time  treatment  is  carried  out  on 
the  lines  usual  in  mental  cases.  The  psychic  symptoms  are 
■worse  immediately  after  the  operation,  and  sometimes  for  a  few 
weeks  afterwards. 

A  much  more  moderate  estimate  of  the  effect  of  nephropexy 
in  this  class  of  cases  is  given  by  Billington.  "  I  wish  to 
emphasize  the  fact  that  nephropexy  does  not  cure  the  patient, 
except  when  performed  for  purely  local  symptoms  ;  it  only 
makes  it  possible  for  recovery  to  take  place." 

Fowler*  holds  that  the  lower  calyces  are  imperfectly 
drained,  even  in  the  normal  position  of  the  kidney.  In 
movable  kidney,  he  performs  an  operation  by  which  the 
kidney  is  rotated  upon  its  antero-posterior  axis,  so  that  the 
upper  pole  is  drawn  downward,  and  the  lower  pole  drawn 
outward  and  upward,  so  that  the  lower  calyx  is  on  a  level 
with,  or  beyond  the  upper  calyx.  When  in  the  upright 
position,  the  urine  would  have  a  downward  gravity  flow  from 
the  lower,  as  well  as  from  the  upper  pole.  To  support  the 
organ  in  this  position,  Fowler  uses  two  strips  of  fascia  lata, 
one  half  inch  wide  and  11  inches  long,  from  the  outer  aspect 
of  the  thigh.  Bridges  of  renal  capsule  are  raised  at  each  pole, 
and  the  strips  woven  through,  and  the  ends  brought  out 
through  the  muscles  of  the  back,  and  the  kidney  fixed  in  a 
nearly  transverse  position. 

In  a  discussion  on  nephropexy  and  its  results,  at  the  Royal 
Society  of  Medicine,^  G.  Percival  Mills  gave  the  following 
results  in  a  series  of  cases  operated  on  in  the  General  Hospital, 
Birmingham.     (See  table  on  page  759.) 

The  author  stated  that  the  advantage  of  operations  (6) 
and  (c)  was  obvious  from  these  figures  ;  for,  though  (d)  showed 
fewest  relapses,  it  usually  resulted  in  a  low  fixation,  associated 
with  a  bad  functional  result.    The  great  majority  of  relapses 
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— 

Fixed  high. 

Fixed  low. 

Relapsed. 

(o)  All  cases 

(6)  Fixed  to  rib  and  capsular  suspen- 
sion suture. 

)  Suspension  suture  only 

i>  Sutured  to  muscles  of  loin  - 

53  per  cent. 
73        .. 

62 

12        „ 

23  per  cent. 
0       » 

12        „ 
75 

23  per  cent. 
26 

25 

12        ,, 

The  functional  results,  tabulated  from  statements  by- 
patients,  were  as  follows  : — Gross  results,  57  cases,  33  per 
cent,  cured  ;  cases  with  lumbar  pain  only,  34  cases,  50  per 
cent,  cured;  neurosis,  21  cases,  9  per  cent,  cured;  cases  of 
uncomplicated  lumbar  pain  relieved  by  horizontal  rest,  20  case?, 
75  per  cent,  cured ;  cases  of  uncomplicated  lumbar  pain 
unrelieved  by  horizontal  rest,  10  cases,  none  cured. 

The  following  were  his  conclusions  :  — 

(i)  The  general  results  of  nephropexy  were  bad. 

(2)  The  operation  was  frequently  performed  to  relieve 

symptoms  that  were  not  due  to  movable  kidney, 
and  these  symptoms  persisted  after  a  mechanically 
successful  operation. 

(3)  The    symptoms    due    to    a    movable    kidney   were 

chronic  lumbar  renal  pain,  relieved  only  by  hori- 
zontal rest.  These  symptoms,  if  present  alone 
were  nearly  alwa5'S  cured  by  nephropexy. 

(4)  When   lumbar   pain   was    associated    with    neurotic 

symptoms,  nephropexy  rarely  gave  relief, 

(5)  Nephropexy     failed     to     cure    cases    of   dyspepsia, 

supposed  to  be  due  to  obstruction  of  the  duodenum 
by  a  right  movable  kidney. 

( 6)  The  following  were  the  indications  for  nephropexy  : — 

(a)  Intermittent  hydronephrosis. 
(6)  Pain  of  character  described, 
(c)  A  few  cases  of  Glenard's  disease. 

Thomson-Walker  said  the  results  of  operation  depended 
very  closely  upon  the  proper  selection  of  cases.  Cases  were 
divided  into  (i;  those  with  symptoms  directly  connected  with 

3    D 
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the  kidney,  such  as  renal  pain,  hsematuria,  casts,  albumen  ; 
(2)  Those  in  which  there  were  symptoms  not  directly  connected 
with  the  kidney,  viz. :  (a)  Gastro-intestinal  symptoms,  and 
(6)  Nervous  symptoms.  In  class  (i)  the  results  of  operation, 
if  it  was  mechanically  successful,  were  uniformly  good.  In 
class  (2 )  with  gastro-intestinal  symptoms,  there  were  frequently 
extensive  adhesions  around  the  caecum  and  colon.  The  cases 
in  this  class  that  were  likely  to  do  well  after  nephropexy,  were 
those  that  were  benefited  by  rest  in  bed,  and  made  worse  by 
exercise.  The  results  in  cases  of  neurasthenia  were  very 
unsatisfactory.  The  majority  of  operations  performed  for 
movable  kidney  did  not  completely  fix  the  kidney,  and  if 
movement  were  permitted  there  was  no  method  of  controlling 
it,  or  preventing  movement  taking  place  in  some  unexpected 
direction.  He  fixed  the  decapsulated  posterior  surface  of  the 
kidney  on  the  carefully  denuded  muscles  of  the  posterior 
abdominal  wall.  The  anterior  surface  was  not  stripped,  as  it 
would  then  adhere  to  the  bowel.  The  evidence  produced  to 
show  that  a  low  fixation  was  the  cause  of  failure,  was  of  the 
most  flimsy  character.  So  long  as  there  was  no  dragging  on 
the  vascular  pedicle,  and  no  twisting  or  other  obstruction  of 
the  ureter,  and  the  kidney  lay  internal  to  the  outer  border  of 
the  quadratus  lumborum,  there  was  no  reason  to  believe  that 
a  low  position  would  cause  syinptoms. 

Gardiner  presented  the  statistics  of  cases  operated  upon 
at  Guy's  Hospital  for  four  years  (1909-12).  There  were  26 
operations  ;  2 1  patients  were  relieved ;  five  were  not  com- 
pletely relieved.  Blakeway  gave  the  results  obtained  at  St. 
Bartholomew's  Hospital  during  the  same  period.  There  were 
62  cases,  59  female  and  three  male.  There  were  two  bilateral 
operations.  There  was  one  fatal  case  ("chronic  interstitial 
pneumonia) ;  and  26  were  not  traced.  The  results  were 
satisfactory  in  22,  unsatisfactory  in  12,  and  successful  in  one 
side  in  one.  Of  14  cases  examined,  six  were  satisfactory  as 
regards  symptoms,  but  in  two  of  these  the  kidney  was  still 
mobile  ;  eight  were  unsatisfactory.  Johnson  re.id  statistics 
from  St.  Thomas's  and  St.  George's  Hospitals,  for  the  same 
period.  At  St.  Thomas's  Hospital  53  had  been  operated  upon  ; 
32  of  these  had  replied  to  inquiries  as  I'jUows  : — Good,  16; 
fair,  4 ;    poor,   2 ;    temporary   relief,    i  ;    failure,   9.      At    St. 
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George's  Hospital  24  patients  had  been  operated  on,  but 
only  eight  were  traced.  Of  these  three  were  worse,  one 
was  unchanged,  and  three  slightly  improved,  and  only  one  was 
completely  recovered.  The  kidney  had  remained  absolutely 
fixed  in  only  one  case. 

Luzoir '"  records  35  cases  of  movable  kidney  operated  on 
by  Albarran's  method  of  utilizing  flaps  of  capsule,  modified  by 
Marion,  so  that  the  lower  part  of  the  capsule  is  not  detached 
from  the  kidney,  and  forms  a  sort  of  hammock  which  supports 
the  organ,  and  the  kidney  is  fixed  higher  up.  The  upper 
flaps  of  capsule  are  fixed  above  the  eleventh  rib.  Luzoir 
obtained  information  with  regard  to  Marion's  end  results  in  28 
patients.  One  case  was  a  failure  due  to  mistaken  diagnosis, 
and  was  excluded.  The  other  27  patients  had  pain  in  the 
kidney  region.  Of  these  15  were  relieved  of  pain,  12  were 
improved,  but  continued  to  suffer  abnormal  pain,  the  cause  of 
which  was  found  in  the  genital  system  in  one,  in  the  appendix 
in  two,  in  the  gall  bladder  in  one,  in  the  stomach  (ulcer) 
in  one  ;  four  patients  had  enteritis,  and  three  had  movable  left 
kidneys.  Sixteen  of  the  patients  had  nervous  troubles,  which 
disappeared  completely  in  three,  were  very  much  improved  in 
four,  improved  in  six,  and  there  was  no  improvement  in  three 
cases.  Nineteen  patients  had  digestive  disturbances,  which  in 
six  cases  disappeared  entirely,  one  case  was  very  much  im- 
proved after  a  later  appendicectomy,  nine  cases  showed  slight 
improvement,  and  in  three  there  was  no  improvement. 

PROSTATE. 

Legueu  and  Morel "  studied  the  blood  in  85  patients 
suSering  from  various  diseases  of  the  prostate,  and  found  that 
the  leucocyte  count  varied  with  the  nature  of  the  disease.  An 
increase  in  the  eosinophile  count  was  specially  noted  in  90  per 
cent,  of  cases  of  adenoma.  Apart  from  the  effect  of  any 
parasitic  toxaemia,  or  medicine,  the  increased  leucocyte  count 
was  present  in  5  per  cent,  of  cases  of  adenoma  of  the  prostate, 
which  were  not  infected,  and  did  not  suffer  from  h;ematuria. 
It  was  apparently  due  to  the  adenoma,  for  it  disappeared  after 
operation,  and  further  histological  examination  of  the  adenoma 
showed  an  abnormal  proportion  of  eosinophiles  in  the  peri- 
urethral zone.     Although  the  eosinophilia  in  prostatic  cases,  is 
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not  a  specific  reaction,  it  has  a  real  diagnostic  value.  It  ma}' 
settle  the  question  of  diagnosis  between  a  neoplasm  and  an 
adenoma,  and  reveal,  in  cases  of  prostatic  symptoms  with- 
out enlargement  of  the  prostate,  the  presence  of  minute 
adenomata. 

Marion'-  recorded  six  cases  of  suprapubic  prostatectomy 
for  chronic  prostatitis  in  patients  treated  for  a  long  time 
without  success  by  other  methods.  In  these  cases  the  prostatic 
urethra  was  not  removed,  but  an  incision  was  made  radiating 
from  the  urethra  obliquely  backwards  and  outwards  over  each 
lobe.  The  finger  was  introduced  into  each  of  these  incisions, 
and  the  prostate  lobes  dissected  and  removed.  This,  he 
claims,  is  easily  accomplished.  In  one  case,  complete  reten- 
tion of  several  months'  duration  was  cured.  In  three  cases 
there  was  cessation  of  pain  and  discharge,  and  neurasthenic 
symptoms.  In  two  cases  the  results  were  incomplete,  dis- 
charge stopped,  but  pain  and  neurasthenic  symptoms  persisted. 
The  effects  on  the  genital  function  was,  that  erection  and 
sensation  were  normal,  but  in  tsvo  patients  there  was  no 
ejaculation ;  the  other  patients  were  uncertain  as  to  this 
point.  This  is  a  serious  result,  and  the  operation  should  only 
be  performed  when  all  other  methods  have  failed,  and  the 
patients  should  be  warned  of  the  result,  beforehand. 

Gayet  '^  has  studied  Ambard's  urea  co-efficient,  in  a  series 
of  54  prostatic  cases,  and  arrives  at  the  following  conclu- 
sions : — The  co-efficient,  by  itself,  does  not  pretend  to  furnish 
a  reliable  picture  of  the  anatomical  changes  in  the  kidney  ; 
it  only  shows  the  physiological  state  of  a  single  function, 
the  elimination  of  urea.  Retention,  especially  when  complete, 
is  an  important  factor  in  azotasmia,  and  the  highest  urea 
content  in  the  blood  serum,  is  found  in  these  cases.  The 
removal  of  the  obstacle  by  a  permanent  catheter,  or  cystos- 
copy, brings  about  a  rapid  decrease  of  the  uraemia.  The 
prognosis  is  only  grave  if  it  persists  after  retention  has  been 
relieved. 

The  urea  co-efficient  makes  it  possible  to  follow  very 
closely  the  improvement  brought  about  by  the  relief  of  the 
retention,  and  to  choose  the  best  time  for  radical  operation. 
The  method  does  not  always  agree  with  the  results  of 
determining  the  urea  of  the  blood  alone.    According  to  this 
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authority,  it  is  surer  and  more  reliable  than  the  methods 
by  elimination  of  colouring  matter.  If  it  is  supplemented 
by  a  study  of  the  other  renal  function,  elimination  of  water, 
chlorides,  etc.,  and  by  a  study  of  the  patients'  other  organs, 
it  aids  in  giving  the  precise  indication  for  operation. 
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FATAL  GASTRO-INTESTINAL  HAEMORRHAGE  IX 
THE  NEW-BORX. 

By  spencer  SHEILL,  F.R.C  P.I. 

Additional  Examiner  in  Midwifery  and  Gyncecology,  Conjoint  Board, 
R.C.P.  &  S.I.;  Late  Assistant  Matter,  Coombe  Maternity  Hospital,  Dublin. 

I  THINK  all  will  agree  that  a  disease,  which  exacts  a 
mortality  of  from  50  to  80  per  cent.,  deserves  the  closest 
study  and  attention.  It  is  true  that  the  ailment  with  which 
this  paper  deals  is  not  a  very  common  one,  but  nevertheless 
it  adds  appreciably  to  our  already  overhigh  infant  mortality  ; 
moreover,  so  little  appears  to  be  known  of  the  pathology 
of  the  disease,  that  it  is  not  a  matter  for  much  surprise  if  our 
treatment  of  it,  when  the  occasion  arises,  has,  up  to  the 
present,  been  of  little  avail.  It  must  be  understood  that  I  am 
not  dealing  with  mere  melaena  neonatorum,  with  htemorrhage  of 
syphilitic  origin,  with  that  directly  due  to  injury,  nor  with 
cases  in  which  blood  has  been  taken  into  the  mouth.  The 
lesion  is  what  I  prefer  to  look  upon  as  a  definite  clinical  entity, 
a  disease  so  far  of  unknown  origin,  the  principal  symptom 
of  which  is  severe  gastro-intestinal  haemorrhage,  which,  in  the 
large  majority  of  cases,  proves  rapidl)'  fatal. 

Before  giving  the  details  of  my  own  case,  I  will  briefly  sketch 
a  picture  of  a  typical  case,  and  refer  to  what  students  of  the 
disease  have  already  recorded  in  the  literature,  regarding  its 
possible  causation. 

Although  cases  have  been  recorded  in  which  the  birth  of  the 
child  affected  was  fraught  with  much  difficulty,  and  difficult 
labour  has  even  been  suggested  as  a  possible  cause  of  the 
haemorrhage,  due  presumably  to  trauma  of  body  or  brain ; 
yet,  in  a  number  of  instances,  the  birth  was  easy,  and  the  child 
apparentl}'  perfectly  normal,  in  which  state  it  has  remained  for, 
perhaps,  24  hours.  Then  a  little  vomiting  of  brownish  material, 
or  of  blood  in  small  bright  clots,  occurs,  and  at  the  same  time 
the  stools  become  blacker  than  meconium  usually  is,  and 
sometimes  a  little  red  blood  is  visible  in  them.  Rapidly  and 
progressively,  both  stools  and  vomit  contain  more  and  more 
blood,  until  both  almost  entirelv  consist  of  it  in  a  more  or  less 
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altered  condition. 

The  infant  shows  all  the  signs  and  symptoms  of  loss  of 
blood.  The  most  prominent  of  these  are  :  progressive  weak- 
ness ;  the  lusty  cry  changing  to  a  whine  or  feeble  moan ; 
the  skin  becoming  dry  and  dull  yellow,  although  not  actually 
jaundiced  ;  the  respirations  shallow ;  the  pulse  weak,  and 
the  extremities  cold.  Death  usually  occurs  in  about  five 
days  with  a  convulsion.  The  disease  appears  to  be  more 
common  in  boys,  in  the  proportion  of  about  2  to  i,  and  this 
fact  has  been  quoted  in  support  of  the  theory  that  the 
disease  is  allied  to,  if  not  actually  a  phase  of,  haemophilia. 
Careful  examination  of  the  blood  and  organs  in  fatal  cases, 
and  the  after-history  of  non-fatal  cases,  have  shown,  however, 
that  such  is  not  the  case.  One  case  had  a  circumcision  done 
a  little  later  without  ill  effect.  In  others,  there  has  been  no 
after  undue  tendency  to  bleed,  or  no  inclination  to  spontaneous 
hremorrhages  such  as  nose-bleeding,  etc.  Again,  we  should 
expect  umbilical  hjemorrhage  if  the  child  were  a  haemophiliac, 
but  this  has  rarely,  if  ever,  been  recorded. 

The  malady  is  not  likely  to  be  mistaken  for  Winkel's 
hemoglobinuria,  a  disease  most  probably  of  infective  origin, 
in  which  cyanosis,  jaundice,  and  somnolence  are  well 
marked.  In  common  with  all  ailments,  a  microbe  has  been 
"  discovered,"  and  credited  with  being  the  causative  agent. 
Ten  years  ago,  Gartner  described  a  melaena  bacillus,  which  he 
found  in  two  of  his  cases,  but  up  to  the  present  day  his  finding 
remains  unconfirmed. 

Ulceration  of  the  stomach  and  duodenum  has  been  looked 
upon  as  a  cause,  as  well  as  marked  congestion  of  the  mucous 
membrane  of  these  organs  without  actual  lesion. 

In  one  case  at  the  autopsy,  a  small  ulcer  was  found,  which 
had  opened  into  an  artery  at  the  cardiac  end  of  the  greater 
curvature  of  the  stomach.  In  another  case,  an  ulcer  was  found 
which  had  opened  into  a  duodenal  artery. 

Landau  advanced  his  ingenious  theory  as  to  the  cause  of 
these  ulcers,  stating  that  an  embolus  became  detached  from 
the  umbilical  vein  or  ductus  arteriosus,  and  being  swept  into  a 
branch  of  the  gastric  or  duodenal  arteries,  occlusion  occurs, 
followed  by  necrosis  and  ulceration,  with  further  tissue  necrosis 
and  involvement  of  blood-vessels  with  hajmorrhage.  This  is 
not   a  very  probable   explanation,   for   the  disease   does   not 
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appear  to  be  merely  local,  because,  in  the  last  case  I  referred 
to,  infarcts  were  found  in  the  lungs  and  other  organs.  Capillary 
defects  have  been  suggested  as  a  cause,  but  they  have  never 
been  demonstrated.  Syphilis  has  not  been  found  associated 
with  the  disease. 

As  I  have  previously  stated,  the  disease  under  consideration 
is  a  definite  condition  whose  cause  is  unknown.  The  name 
mehena  neonatorum  should  be  discontinued,  as  it  merely 
indicates  a  condition  which  might  as  readily,  or  more  so,  be 
due  to  blood  coming  from  badly  cracked  nipples  in  the  mother, 
or  from  other  situations.  The  black  motions  are  due  to  the 
haemoglobin  of  the  blood  being  changed  into  haematin, 
which,  in  contact  with  the  H^S  of  the  bowel,  becomes  a  black 
sulphide  of  iron.  Tarry  stools,  therefore,  only  indicate  that 
blood  has  lain  for  some  time  in  the  intestine.  If  doubt 
exists  about  black  motions  being  due  to  blood,  microscopic 
examination  will  reveal  some  blood-corpuscles  if  present. 

Needless  to  say,  in  a  disease  characterized  by  so  obscure  a 
pathology,  the  treatment  resolves  itself  of  necessity  into  a 
symptomatic  one.  One  must  endeavour  to  check  the  bleeding, 
whatever  its  source,  and  to  treat  the  symptoms  due  to  loss  of 
blood.  The  latter  is  the  more  easily  disposed  of,  because  it  is 
called  for  so  frequently  in  many  other  types  of  case,  and  at  all 
ages.  I  would  lay  particular  stress,  in  this  connection,  upon  the 
necessity  of  maintaining  the  body-heat  of  the  infant,  and  upon 
sahne  infusions.  For  the  checking  of  the  haemorrhage,  many 
measures  have  been  tried,  most  of  them  with  a  doubtful 
degree  of  success.  Prominent  amongst  them  are  styptics,  by 
the  mouth  and  by  the  rectum,  and  preparations  designed  to 
increase  leucocytosis  and  the  coagulability  of  the  blood.  The 
principal  ones  are  : — 

Liq,  ferri  perchlor,,  in  doses  of  2  to  3  mins.  diluted,  every 
two  hours. 

Adrenalin,  i-iooo  solution,  1-2  mins.  in  water  every  hour 
for  three  doses,  then  every  2-t,  hours. 

Or  3-5  mins.  in  2  drachms  saline  solution  per  rectum. 

Ergot  has  been  used  too. 
The   doubtful   possibility,  that   any   of  these  preparations 
will  reach  the  bleeding  point  or  area  with  any  degree  of  cer- 
tainty, makes  their  employment  of  little  value  in  an  urgent 
case.    Better,  perhaps,  is  the   use   of  gelatin  by  mouth,  and 
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some  good  results  have  been  reported  from  drachm  doses, 
given  hourly,  of  a  2  to  5  per  cent,  solution,  or  by  1-2  oz. 
of  the  solution  by  rectum. 

A  good  formula  for  its  administration  is  as  follows  : — 
Gelatin  alb.  ...    gv.  xxx. 

Sodii  Chloridi  -  -  -    gr-  ii- 

Aq.  destil,        .  -  .  -     ^iij  solve. 

Calcium  chloride  has  been  given  in  doses  of  2  grs.  in  water, 
every  two  hours,  and  nucleic  acid,  thymus  gland  extract, 
yeast,  etc,  have  been  suggested  as  producing  a  marked  leucocy- 
tosis  by  reason  of  the  nuclein  contained  therein. 

Again,  gelatin  has  been  recommended  for  subcutaneous 
injection,  and  if  made  absolutely  sterile  in  order  to  avoid 
risk  of  tetanus,  and  used  with  the  utmost  antiseptic  precau- 
tions, it  seems  to  be  the  best  suggested  treatment.  From 
two  to  six  drachms  of  a  10  per  cent,  solution  are  injected 
two  or  three  times  daily,  the  needle  puncture  being  immedi- 
ately sealed  with  care. 

The  drawback  to  oral  medication  is  the  vomiting,  which 
is  usually  troublesome.  It  is  desirable  even  to  avoid  milk 
as  nourishment,  at  any  rate  cows'  milk  fresh  or  preserved  ; 
rather  is  it  preferable  to  keep  up  nutrition  by  means  of  whey 
and  albumen  water,  administered  almost  cold  in  small 
amounts  at  frequent  intervals. 

In  my  case,  I  would  not  permit  suckling,  lest  the  exercise 
entailed  should  distress  the  weakly  infant  or  raise  its  blood- 
pressure,  and  thereby  increase  the  bleeding. 


lu  briefly  outlining  the  principal  features  of  the  case  which  lately  came 
under  my  care,  it  will  be  seen  that  it  is  a  typical  example  of  the  disease, 
and  differs  in  no  essential  detail  from  the  average  case  reported  in  the 
literature  on  the  subject.  The  labour  was  somewhat  tedious,  by  reason 
of  a  persistent  occipito-posterior  presentation  in  a  primipara,  and  forceps 
were  required  to  effect  delivery.  How  far  these  facts  support  the  theory 
of  harmful  pressure  upon  internal  organs,  or  of  a  central  nervous  system 
lesion  as  a  cause  of  the  haemorrhage,  will  never  be  known  any  more  than 
has  been  alleged  in  the  few  cases  reported.  The  child  was  fairly  large, 
and,  contrary  to  the  rule,  was  a  girl.  Without  any  doubt,  pressure  greater 
than  normal  was  experienced  by  the  infant.  In  every  way  the  child 
appeared  normal  at  birth  ;  there  was  a  caput  and  moulding  of  the  head, 
but  no  haematoma. 

The  day  following  its  birth,  the  child  vomited  a  little  bright  red  blood 
with  smallish  clots  at  intervals,  and  the  stools  showed  both  black  and  red 
blood   in   quantity.      The   third  day,  blood   was  copious   by   vomit  and 
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motions,  and  the  child's  condition  was  becoming  grave  as  a  result.  The 
mother's  breasts  were  pumped,  and  the  child  spoon-fed  with  the  milk. 
The  child  was  with  difficulty  kept  warm  with  the  aid  of  wocl  and  artificial 
heat,  and  was  failing  rapidly.  I  gave  a  gloomy  prognosis,  and  obtained 
permission  from  the  parents  to  adopt  any  treatment  which  1  thought 
might  be  of  use. 

The  urgency  of  the  case,  and,  being  a  Sunday,  the  added  difficulty  of 
getting  and  sterilizing  gelatin,  prompted  me  to  think  that  horse  serum  by 
injection  would  hold  out  a  hope  as  great  as,  if  not  greater  than,  that  to 
be  anticipated  from  the  use  of  gelatin.  I  was  willing  to  use  anti-diph- 
theritic serum,  if  I  failed  to  obtain  the  plain  variety,  believing  that  the 
diphtheria  element  would  be  harmless  even  if  no  value.  However,  I  was 
fortunate  enough  to  obtain  the  i>lain  horse  serum  in  a  lo  cc.  phial. 

With  fullest  precautions,  1  injected  j  cc.  under  the  right  axilla,  about 
the  horizontal  nipple-line,  and  with  the  fear  of  not  being  able  to 
obtain  more  serum,  should  I  require  it  next  day,  and  of  possible  ana- 
phylaxis resulting  from  a  second  dose,  together  with  the  difficulty  of 
keeping  sterile  the  5  ccs.  remaining  in  the  flask,  I  determined  to  give  an 
heroic  dose,  and  jiromptly  injected  the  second  5  cc.  under  the  left  axilla. 
The  punctures  were  duly  sealed  with  care.  1  should  have  said  that,  for 
24  hours  prior  to  this,  the  infant  had  been  given  2  mins.  of  adrenalin 
solution,  every  two  waking  hours. 

The  following  day,  no  blood  whatever  was  vomited,  the  child  took  more 
nourishment  and  seemed  a  little  stronger.  There  was  still  marked  melaena, 
but  no  red  blood  by  the  bowel.  On  the  sixth  day,  there  was  no  blood  of 
any  sort  coming  by  vomit  or  by  bowel.  On  the  seventh  day,  some  tarry 
blood  was  visible  in  the  motions,  but  still  some  of  the  latter  was  normal  in 
colour.  That  was  the  last  blood  seen.  From  thenceforward  the  child 
progressed  favourably  and  rapidly,  considering  its  grave  condition  on  the 
third  and  fourth  days,  and  is  now  a  normal  healthy  infant. 

I  would  also  like  to  allude  to  the  fact  that  Glendinning 
has  shown  that  a  minute  quantity  of  blood  may  be  a 
normal  constituent  of  infant  faeces  during  the  first  few  days  of 
life.  It  is  considered  by  him  to  be  caused  by  the  sudden  cir- 
culatory changes  following  an  independent  existence,  which 
lead  to  minute  haemorrhages  into  the  intestinal  canal.  It 
has  been  suggested  that  too  early  ligation  of  the  cord  may 
be  a  factor  in  the  case,  but  investigation  of  this  point  has  not 
confirmed  the  theorj'. 

With  regard  to  the  serum  injection,  I  am  not  aware 
of  any  previous  instance  of  its  use  in  such  a  case,  although 
Dr.  Miiller,  of  Tubingen,  has  used  human  serum  with  success 
in  cases  of  infantile  eczema.  I  am  forced,  in  spite  of 
the  single  instance,  to  the  conclusion  that  the  favourable  and 
rapid  result  was  directly  attributable  to  the  serum  injection. 
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Practical  Notes. 

TREATMENT    OF    ANAk     FISSURES. 

These  may  often  be  treated  successfully  by  correcting  the  constipa- 
tion, and  applying  antiseptics  to  the  fis-sure.     The  latter  may  be  obtained 
by  the  use  of  one  of  the  following  ointments:  — 
(0  B>    Unguenti  Styracis, 

Balsami  Peruviani  -  -  -  -        ana  5'j- 

Misce.     Fiat  unguentum. 

2)  Pi     Collargol  -  -  -  -  "  §1^-  XXX. 

lodol  -  -  -  -  -  -  g''-  "v- 

Stovain  -  -  -  -  -  -  gr.  iss. 

"  Baume  du  Commandeur  "  -  -  -  ^iiss. 

Paraffin i  Liquidi      ....  -  Jv. 

Misce.     Fiat  unguentum. 

(3)  {I     Extract!  Krameriae  -  -  -  .  -  g""-  "Iv. 

Balsami  Peruviani    -  -  -  .  -  5'- 

Olei  AmygJalae  dulcis        ....  ^v. 

Misce.     Fiat  unguentum. 

4    9"     Collargol       -  .  -  -  -  -     gr-  xxx. 

Paraffini  mollis        ....  -     ^iij. 

Misce.     Fiat  unguentum. 

Immediately  after  passing  a  motion,  the  patient  must  make  a  careful 
toilette.  He  then  places  on  the  edge  of  the  anus  a  small  piece  of  the  oint- 
ment, and  gently  insinuates  this  through  the  anal  orifice.  If  these  measures 
prove  unsuccessful,  the  application  of  tincture  of  iodine  should  be  tried 
before  resorting  to  dilatation  of  the  sphincter. — (Journ.  de  Med.  et  de  Chir. 
prat.,  October  to,  1914) 

TREATIVIENT    OF    SEF>TIO    WOUNDS    WITH 
TURPENTINE. 

At  a  recent  meeting  of  the  Socidr  de  ^[cdeciiie  de  Paris,  Lematte 
described  a  new  method  of  treatment  for  septic  wounds.  Trials  were  made 
of  various  essences,  but  more  particularly  with  turpentine,  because  of  its 
recognized  leucocytogenous  properties.  The  experience,  based  upon  several 
hundreds  of  cases,  has  shown  that  the  following  technique  gives  the  best 
resu'ts.  The  ideal  in  view  was  a  combination  of  antiseptic  properties 
without  toxic  effect  on  healthy  tissues. 

The  following  solutions  are  employed:  — 
Solution  A  :  — 

Fuchsine       -  -  -  -  -  •    g""-  J-- 

Turpentine 
-Alcohol  (95°; 

Ether-  ....  of  each     2J  drachms. 

.Mix. 
Chemically  pure  turpentine  is  of  no  use,  and  must  not  be  used  in  tl.is 
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preparation. 

Solution  B  : — 

Sodium  Chloride      -  -  -  -  -     2  drachms. 

Triturate  io  a  mortar  and  add — 

Turpentine    -  -  -  -  -  -     25  minims. 

Then  add  by  degrees — 

Boiled  water  -  -  -  -  -35  ounces. 

This  mixture  must  be  shaken  up  for  some  hours,  and  then  filtered  to 
remove  the  small  excess  of  turpentine. 

Method  of  Using: — The  wound,  such  as  one  caused  by  a  bursting  shell 
and  soiled  with  debris  of  various  kinds,  is  first  treated  for  15  minutes  with 
a  compress  soaked  in  undiluted  12- volume  hydrogen  peroxide  solution. 
It  is  then  washed  with  a  lotion  composed  of  equal  parts  of  iz-volume 
peroxide  of  hydrogen  solution  and  solution  B,  and  carefully  dried  with 
swabs  of  sterilized  gauze.  All  dead  tissue  is  removed  with  forceps  and 
scissors. 

Solution  A  is  then  applied  freely  to  the  wound  by  means  of  absorbent 
wool  swabs,  or  better  still  a  camel's  hair  brush.  The  solution  must  be 
rubbed  thoroughly  into  all  parts  of  the  wound.  All  the  infected  tissues 
become  vivid  red  in  colour.  After  being  allowed  to  drj'  for  a  few  minutes, 
the  wound  is  covered  up  with  a  compress  and  a  layer  of  sterile  wool,  soaked 
in  solution  B,  and  kept  in  place  by  a  bandage.  No  oiled-silk  or  its  sub- 
stitutes must  be  used. 

The  dressing  is  renewed  every  day.  On  the  first  day  after  the  appli- 
cation, the  wound  shows  the  healthy  tissues  full  of  blood,  the  infected  parts 
of  a  pale  rose  tint,  and  the  necrosed  parts  of  a  violet-red  colour.  It  is 
washed  with  solution  B  and  dried.  Solution  A  is  only  applied  when 
any  part  has  a  pale  rose  colour.  Suppuration  disappears  after  the  third  or 
fourth  dressing,  and  a  healthy  granulating  surface  is  obtained.  Healing 
takes  place  quickly  and  well,  more  so  than  with  iodine.  If  exuberant 
granulations  appear,  these  are  touched  with  solution  A.  Fistulous  wounds 
are  packed  with  gauze  soaked  in  solution  A.  Stains  on  healthy  skin  and 
on  linen  are  soon  effaced. —  {Bull,  et  Mem.  de  la  Soc.  de  Med.  de  Paris, 
No.  I,  1915.) 

TREATIVIENT    OF    TVPHOIO     FEVER     BY     AF>F>I.ICATION 
OF     ICE    TO     THE     ABDOMEN. 

From  being  a  convinced  advocate  of  the  cold-bath  treatment  of  typhoid 
fever,  de  Massary  has  come,  after  some  years'  experience,  to  look  upon  them 
as  useless  if  not  harmful.  Tepid  baths  and  wet  packs  are  equally  con- 
demned by  him.  He  now  pins  his  faith  to  the  permanent  application  of  a 
large  ice-bag  to  the  abdomen,  from  the  beginning  of  the  disease  until  the 
stage  of  com|)lete  apyrexia  is  attained.  He  attributes  to  this  continuous 
cooling  of  all  ihe  abdominal  organs  the  excellent  results  he  has  achieved 
for  some  time  past.  These  are  a  very  low  rate  of  mortality,  a  progressive 
and  usually  quick  fall  of  the  temperature,  and  the  rare  appearance  of 
relapses  and  of  complications.  He  is  inclined  to  connect  h;cmorrhages  with 
the  cold-bath  treatment,  and  does  not  now  accept  the  teaching  of  Trousseau 
that   these  losses   of   blood   benefit   the   patient,  and    are  "  phenomena  of 
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favourable  augury." 

His  method  of  procedure  is  simple  and  easily  carried  out,  and  has  be'  n 
adoi'ted  in  several  of  the  French  hospitals  recently.  Wlien  the  patient,  as  a 
rule  a  soldier  from  the  trenches,  is  admitted,  he  is  carefully  cleaned  by  bein<; 
kept  in  a  hot  bath  (36°-37°  C.)  for  20  minutes,  plenty  of  soap  being  used. 
.\s  soon  as  he  has  been  put  to  bed,  the  surface  of  the  abdomen  is  covered 
with  a  thick  layer  of  powdered  talc,  and  over  Ih's  is  spread  a  piece  of  thin 
flannel.  On  this  is  placed  a  large-sized  rubber  ice-bag  filled  with  large 
pieces  of  ice.  Care  is  taken  that  the  ice-bag  lies  as  flatly  applied  as  possible, 
by  leaving  as  little  air  in  it  as  can  be  managed  before  screwing  on  the  cap. 
The  whole  is  kept  in  place  by  a  folded  draw-sheet,  which  is  preferable  to 
a  bandage  for  that  tends  to  roll  up  into  a  cord  and  allows  the  ice-bag  to 
fall  out.  The  talc  protects  the  skin  completely  from  injury,  and  the  flannel 
used  must  not  be  thick,  or  it  will  not  allow  the  cold  to  penetrate.  The  ice 
dissolves  in  about  two  hours  and  a  half,  when  the  bag  must  be  refilled 
with  ice.  This  does  not  disturb  the  patient  in  the  least,  no  moving  being 
required. 

In  this  way,  the  second  important  detail  of  treatment  is  ensured,  that  is, 
absolute  rest.  This  is  even  more  important  for  soldiers  than  for  civilians, 
for  the  soldier  arrives  at  the  hospital  completely  knocked-up,  and  rest  alone 
would  be  the  best  treatment  for  him. 

The  third  matter  of  importance  in  the  treatment  is  to  give  the 
patient  an  abundance  of  fluids.  The  amount  should  reach  as  soon  as 
possible  from  4  to  5  litres  in  the  24  hours,  and  is  made  up  of  milk 
(2  to  3  litres)  "laced"  with  coffee,  tea,  or  rum,  barley-water,  orangeade 
and  lemonade.  The  mouth  must  be  cleaned  out  carefully  after  each 
feed  ;  the  free  use  of  fluids  keeps  it  moist,  and  thus  averts  the  suppurative 
parotiditis  which  is  sometimes  met  with  in  soldiers  from  the  front,  who 
have  been  without  drink  for  a  few  days.  The  kidneys  are  kept  acting 
freely,  and  when  the  amount  of  urine  passed  is  from  5  to  6  litres, 
convale.scence  is  close  at  hand. 

If  the  patient  is  unable  to  take  fluids  freely  by  the  mouth,  he  should 
be  given  large  enemata  of  boiled  water  containing  ^e  g.  of  sugar  to  the 
litre.  The  enema  must  be  given  very  slowly  to  allow  the  fluid  to  be 
absorbed  :  one  litre  takes  between  four  and  five  hours  for  absorption.  If 
enemata  are  rejected  or  not  tolerated,  they  must  be  replaced  by  hypoder- 
moclysis  or  intravenous  injection  of  normal  saline  with  glucose.  As  a 
rule,  the  patient  is  able  after  a  few  days  to  take  the  full  quantity  by 
the  mouth. 

The  application  of  the  ice  is  kept  up  until  the  temperature  has  fallen 
to  normal,  and  remained  there  for  two  days.  Solid  food  is  not  given 
until  the  temperature  has  remained  normal  for  six  days.  De  Massary,  in 
conclusion,  points  out  that  only  by  his  method  is  it  possible  to  treat  a 
large  number  of  typhoid  cases  at  the  same  time,  for  under  such  circumstances 
the  bath  treatment  could  not  be  carried  out. —  [Presse  mcdicale.  No.  2,  14.1 
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Reviews  of  Books. 

The  Ilcoccvca!  Valve.  By  A.  H.  Rutiilrford,  M.D.  Pp.  63  and  vii. 
Two  coloured  plates,  20  half-tone  plates.  London  :  H.  K.  Lewis. 
6s.  net. 

The  book  consists  of  two  parts  :  Part  1.  dealing  with  the  literature 
on  the  subject;  Part  II.  witii  the  author's  account  of  his  own  observations 
and  experiments. 

Part  L — According  to  the  observations  of  authorities  mentioned,  there 
appears  to  be  no  definite  type  of  valve.  Its  action  is  considered  to  be 
chiefly  mechanical,  the  flaps  acting  in  a  similar  manner  to  those  of  the 
valves  of  the  heart.  Tliese  authorities  seem  to  incline  to  the  view  that 
the  valve  is  competent  during  life,  and  that  the  oblique  entry  of  the  ileum 
into  the  caecum  is  of  the  utmost  importance. 

Part  II. — The  author  describes  a  living  specimen — observations  being 
made  througli  a  caecal  fistula — and  also  32  sjiecimens  in  detail  prepared 
by  immersing  in  10  per  cent,  formalin  immediately  on  removal  from  the 
body  soon  after  death.  Diied  distended  specimens  are  considered  of 
little  value. 

The  observations  on  the  living  specimen  seem  by  far  the  most  im- 
portant, and  seek  to  establish  the  fact  that  the  valve  during  life  appears 
in  the  ciecum  as  a  smooth,  red,  cherry-like  protrusion,  usually  covered 
by  the  mucous  membrane  of  the  cacum.  During  peristalsis,  this  button 
becomes  more  prominent  towards  the  caecum  and  ejects  fluid  faeces.  A 
probe  can  only  with  difficulty  be  passed  through  the  valve,  but  under 
deep  chloroform  anasstiiesia  one  finger  and  sometimes  two  may  be  passed 
into  the  ileum,  thus  tending  to  show  that  there  is  some  muscular 
sphincteric  action  of  the  valve. 

Another  interesting  point  elicited  is,  that  stimulation  of  the  caecum 
by  enema,  or  by  douching  the  mucous  membrane  of  the  cjecum  with 
warm  water,  excites  peristalsis  in  the  small  intestine. 

The  work  inclines  to  show  that  the  action  of  the  valve  is  sphincteric, 
similar  to  that  of  the  pylorus,  and  that  the  musculature  is  derived  from 
the  circular  muscle  of  the  ileum,  and  partly  from  the  deepest  layers  of 
the  longitudinal  coat.  The  mechanical  action  of  the  valve  is  of  quite 
secondary  importance  to  the  sjjhincteric. 

The  thesis  is  accompanied  by  a  useful  bibliography,  and  20  excellent 
halftone  plates  of  formalin  specimens. 

It  can  be  recommended  as  an  interesting  monograph  on  the  subject. 

Cunmngham's  Manual  0/  Practical  .Anatomy.  Revised  and  edited  by 
Professor  Arthur  Robinson.  Sixth  edition.  Vol.  I.  With  many 
illustrations  and  plates,  of  whicli  some  are  coloured.  Pp.  650. 
London  :  Oxford  Medical  Publications.     los.  6d.  net. 

Cunningham's  Manual  of  Practical  Anatomy  is  so  well  known  and  so 
deservedly  popular,   that    to   review   this    new  edition   is  chiefly  to  com- 
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pare  it  with  its  predecessors.  As  in  the  last  edition,  the  International 
B.M.A.  terminology  is  used,  but  happily  in  most  cases  the  old  terms  are 
given  in  brackets,  and  a  glossary  showinc;  new  and  old  terms  opposite 
each  other  is  put  at  tlie  beginning  of  the  book. 

The  scheme  of  the  work  is,  as  before,  essentially  a  companion  in  the 
dissecting  room,  the  whole  subject  being  treated  in  areas  convenient  fcr 
dissection.  The  descriptions  of  the  anatomical  parts  are  wonderfully 
accurate  and  clear,  and  with  the  aid  of  the  magnificent  illustrations 
afford  the  modern  student  facilities  for  learning  anatomy,  under  con- 
ditions so  greatly  improved,  as  to  excite  the  enN-y  of  old  stagers. 
Among  these  we  would  call  attention  to  the  illustrations  showing  cuta- 
neous nerve  supply,  muscular  attachments,  ligaments  and  articular  surfaces, 
transverse  sections  through  limbs  at  various  levels,  and  through  joints 
in  such  direotions  as  to  show  the  relations  of  synovial  membrane  and 
of  other  structures  outside  the  joint.  Very  great  improvement  has  been 
made  in  a  larje  number  of  illustrations,  particularly  in  those  of  the  abdom- 
inal viscera  and  other  s-ructures  in  position.  These  are  now  enlarged  to 
occupy  a  whole  page  and  the  details  are  far  more  clearly  seen. 

A  valuable  collection  of  radiograms,  showing  the  normal  condition 
of  the  bones  and  joints,  and  the  abdominal  viscera  after  administration 
of  bismuth  meals,  is  reproduced  at  the  end  of  the  book,  and  w-ill  prove 
extremely  useful  to  the  student  and  young  surgeon,  enabling  him  to  become 
familiar  with  the  normal  appearances  of  the  parts  shown  by  the  X-rays, 
and  so  by  comparison  assisting  him  to  detect  evidences  of  pathological 
change. 

The  Pharmacopoeia  oj  the  Hospital  jor  Diseases  of  the  Throat,  Nose,  and  Ear 
(Golden  Square).  Edited  by  C.  .\.  P.^rker,  F.R.C.S.,  and  T.  Jefferson 
Taulder,  M.B..  B.C.,  F.R.C.S.  Pp.  62.  Seventh  Edition.  London: 
J.  and  A.  Churchill.     2S.  6d.  net. 

This,  the  seventh  edition  of  the  Throat  Hospital  Pharmacopoeia,  is  its 
Jubilee  edition,  since  it  is  now  50  years  since  the  hospital  was  founded.  .\ 
study  of  this,  in  comparison  with  the  previous  editions,  is  interesting  as 
showing  the  evolution  of  nose,  throat,  and  ear  therapeutics.  It  has  been 
arranged  in  alphabetical  order  to  render  an  index  unnecessary.  Formula; 
which  have  become  obsolete  or  redundant  have  been  omitted,  and  amongst 
notable  additions  are  Capsules,  Fomentations,  Peroxide  of  Hydrogen, 
Formalin,  and  Adrenalin.  The  book  is  a  most  useful  addition  to 
therapeutic  formulae. 

The  \'rwer  Physiology  in  Surgical  and  General  Practice.  By  A.  Rendle 
Short,  M.D  ,  B.S.  Third  edition.  Pp.  xii.  +  256.  Bristol :  John 
Wright  and  Sons,  Ltd.     5s.  net. 

The  scope  of  this  new  edition  of  what  is  now  a  well-known  work  has 
been  much  increased.  Additional  chapters  on  the  vitamines  and  the  genital 
glands  have  been  introduced,  and  those  on  surgical  shock,  the  pituitary  and 
pineal  glands,  and  digestion  have  practically  been  rewritten.  The  ductless 
glands  have  assumed  such  importance  nowadays  that  much  new  matter 
respecting  the  thyroid  has  necessarily  been  introduced.      The  chapter  on 
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surgical  shock  is  excellent,  and  the  various  hypotheses  are  admirably  stated. 
For  the  general  practitioner  who  desires  to  keep  himself  abreast  of  modern 
research,  the  book  is  indispensable,  and  he  will  find  in  it  a  multitude  of  hints 
to  aid  him  in  the  treatment  of  disease.  The  author's  practical  acijuaint- 
ance  with  his  subject  is  evinced  by  the  numerous  experimental  investi- 
gations, which  he  himself  has  contributed  to  the  subjects  with  which  he 
deals.  We  anticipate  that  this  new  edition  will  be  as  widely  read  as  its 
predecessors. 

A  System  oj  Clinical  Medicine.  By  Tho.mas  Di.\on  S.will,  M.D.  Pp.  948, 
4  plates  in  colour,  170  woodcuts.  Fourth  edition.  London:  Edward 
Arnold.     25s.  net. 

In  October  1912  we  reviewed  the  third  edition  of  this  work,  and  the 
high  opinion  we  then  formed  of  it  has  evidently  been  shared  by  the 
profession,  for  another  edition  has  been  called  for  in  the  space  of  two  years. 

Special  attention  is  directed  in  the  preface  to  the  re-casting  and 
complete  revision  of  the  chapter  on  diseases  of  the  heart,  and  we  can 
testify  to  the  ability  with  which  this  has  been  carried  out.  The  chapter 
gives  an  admirable  account  of  the  modern  methods  of  investigating 
diseases  of  the  heart.  In  the  account  of  the  general  symptoms  of  mitral 
stenosis  it  is  stated  that  '  Liver  enlargement  and  ascites  are  more  common, 
and  dropsy  of  the  extremities  less  common,  in  mitral  stenosis  than  in  mitral 
regurgitation."  This  is  quite  in  accordance  with  our  own  observation,  but 
we  do  not  remember  to  have  seen  this  fact  so  clearly  stated  in  other 
text-books.  In  the  chapter  on  aneurysm  of  the  aorta,  hardly  sufficient  stress 
seems  to  be  laid  upon  the  importance  of  an  X-ray  examination,  but  it  may 
be  stated  confidently  that  in  some  cases  a  correct  diagnosis  is  only  possible 
by  this  means. 

Fifty-three  pages  are  allotted  to  diseases  of  the  skin.  It  is  impossible 
ill  this  limited  amount  of  space  to  give  anything  like  an  adequate  account 
of  cutaneous  affections,  and  we  are  of  opinion  that  it  is  not  desirable  to 
include  this  department  in  a  text-book  on  general  medicine.  The  last 
chapter  is  devoted  to  "  Examination  of  Pathological  Fluids  and  Clinical 
Bacteriology,"  and  gives  concise,  but  clear  and  very  practical  directions  for  the 
methods  of  obtaining  various  pathological  fluids  and  how  to  examine  them. 

With  even  more  emphasis  than  when  we  reviewed  the  third  edition, 
we  can  recommend  the  present  volume  to  our  readers. 

Lunacy  Practice.  By  W.  H.  Gattie,  Barrister-at-Law.  Pp.  59.  London  : 
Shaw  and  Sons.     2S.  5d.  net. 

The  aim  of  the  author  of  this  short  manual  is  to  set  forth  the  formalities 
necessary  for  the  reception  of  patients  into  institutions  for  tlie  insane,  and 
to  give  as  concisely  as  possible  useful  information  relative  to  the  Lunacy 
Acts.  It  is  a  compilation  of  all  the  various  forms  and  certificates  required 
under  the  .^cts;  it  shows  the  manner  in  which  these  should  be  filled  in  ;  and 
it  gives  short  notes  concerning  the  chief  legal  points  with  which  the 
practitioner  may  be  called  upon  to  deal.  We  have  no  doubt  that  it  will 
prove  of  use  to  medical  men.  Unfortunately,  it  was  published  before  the 
passing  of — and  therefore  gives  no  account  of  that  most  important  piece 
of  recent  legislation — the  Mental  Deficiency  Act.  Doubtless  this  will  be 
remedied  in  a  subsequent  edition. 
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INSUFFICIENCY  OF  QUADRICEPS. 

By  JOSEPH  E.  ADAMS,  M.S..  F.R.C.S. 

Surgeon  in  Charge  of  Out-Patients  to  St.  Thomas's  Hospital,  etc. 

The  wasting  of  muscles,  which  act  on  any  given  joint,  is  a 
well-known  accompaniment  of  disease  affecting  the  movements 
of  that  joint,  but  I  think  it  is  hardly  realized  that  the  muscular 
wasting,  as  a  pathological  lesion,  may  outlive  the  articular 
changes,  so  that  although  the  joint  surfaces  become  normal 
again,  the  function  may  not  be  restored  for  many  months. 
For  the  perfection  of  its  mechanism,  a  joint  depends  on  the 
structures  of  which  it  is  composed  :  bone,  cartilage,  capsular 
ligaments,  synovial  membrane,  in  some  cases  intra- articular 
fibro-cartilages,  the  muscles  which  move  it,  and  the  nerves 
which  supply  them,  kxiy  affection  of  these  component  parts, 
whether  traumatic,  inflammatory,  degenerative,  or  neoplastic, 
is  liable  to  upset  the  co-ordination  of  movements  and  sensa- 
tions, which  enable  a  joint  to  carry  out  its  allotted  functions. 
In  whatever  way  this  inability  arises,  it  inevitably  reacts  upon 
the  muscles,  for  muscles  which  do  not  perform  their  normal 
amount  of  work  become  weakened  and  atrophic.  In  no 
lesion  is  this  muscular  wasting  more  noticeable  than  in  that 
form  of  tuberculous  arthritis  known  as  caries  sicca.  The 
explanation  of  this  is,  that  the  first  movement  to  be  limited 
by  reason  of  its  painfulness  is  abduction,  and  the  most  casual 
obser\-er  is  able  to  note  the  difference  in  contour  of  the 
deltoid  on  the  two  sides  of  the  body.  But  it  is  especially 
in  reference  to  the  knee-joint  and  its  muscular  system  that 
I  propose  to  call  attention,  and  to  show  how  the  normal 
functions  of  the  knee-joint  depend  on  the  condition  of  these 
muscles. 

FUNCTIONAL    EFFICIENCY    OF   JOINTS. 

For  perfect   function,  it   is   essential  that   a   normal  joint 
should  have  healthy  muscles   around   it.     It   is   obvious  that 

3  E 
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a  damaged  or  diseased  knee  cannot  work  satisfactorily,  even 
with  perfect  muscles  ;  it  is  less  obvious,  but  none  the  less 
true,  that  a  perfect  joint  cannot  continue  its  function  normally 
with  weakened  or  atrophied  muscles.  In  other  words,  the 
peri-articular  tendons  and  their  muscular  bellies  must  be 
included  in  the  list  of  structures  given  above,  on  which  the 
functional  value  of  a  joint  depends.  The  more  complicated 
the  articular  structure,  the  more  it  is  dependent  on  the  integrity 
of  all  its  parts. 

WASTING    OF   THE    THIGH    MUSCLES. 

A  shrunken  condition  of  the  thigh  muscles  is  a  well- 
known  feature  of  old  standing  disease  of  the  hip  or  knee,  but 
it  is  present  as  well  in  cases  of  temporary  disability  of  these 
joints,  and  I  propose  to  consider  this  wasting  with  especial 
reference  to  injuries  of  the  knee,  whether  recent  or  remote. 
The  most  important  conditions  that  demand  consideration  are 
traumatic  synovitis  and  internal  derangement  of  the  knee- 
joint,  and  the  inter-relationship  between  these  injuries  and  the 
condition  of  the  muscles  is  very  marked.  It  may  be  regarded 
as  almost  inevitable  that,  if  the  knee-joint  is  put  out  of  action 
for  as  much  as  a  week,  retrogressive  changes  take  place  in  the 
thigh  muscles,  and,  in  my  experience,  these  are  more  marked 
in  the  anterior  extensor  group  than  in  the  hamstrings.  It  is 
therefore  necessary  in  examining  all  cases  of  injury  of  the 
knee,  and  in  the  slighter  degrees  of  inflammation,  to  pay 
attention  to  the  condition  of  the  muscles  as  well  as  that  of 
the  joint  itself.  One  of  my  reasons  for  laying  stress  on  these 
points  is  that  I  have  recently  had  several  cases  sent  to  me 
labelled  "internal  derangement  of  the  knee-joint,"  in  which  the 
local  condition  and  the  after  history  of  the  case  have  proved  that 
the  knee-joint  was  normal  but  the  muscles  controlling  it  were 
deficient  in  power,  and  thus  the  joint  was  weak  and  unreliable  ; 
in  some  instances  even,  there  was  a  definite  history  of  the  joint 
"  giving  way  "  and  letting  the  patient  down. 

KXAMINATION    OF    THE    KNEE. 

Putting  aside  examples  of  tuberculous  and  other  forms  of 
chronic  or  sub-acute  arthritis,  in  which  the  eye  can  detect  gross 
changes  and  there  is  obvious  limitation  of  movement,  it  is 
important  to   have   a   definite   standard   by   which  the   fuDC- 
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tional  condition  of  a  joint  can  be  estimated.     A  healthy  knee 
exhibits — 

{a)  Extension  up  to  an  angle  of  180°,  i.e.,  until  the  leg  is 
in  the  same  line  as  the  thigh. 

(b)  Flexion   so   that   the  calf  comes  in  contact  with  the 

posterior  surface  of  the  thigh. 

(c)  No   lateral  mobility  when  the  leg  is  in  a  position  of 

complete  extension. 

(d)  Some  degree  of  rotation  when  the  leg  is  flexed  at  a 

right  angle. 
(«)  No  lateral  mobility  of  the  patella  when  the  quadriceps 

extensor  is  strongh'  contracted. 
(/)  The  hardness  of  the  quadriceps,  especially  the  vastus 

internus  fibres,  should  be  equal  on  the  two  sides. 
ig)  The  circumference  of  the  thighs  at  a  fixed  point,  say 

four  inches  above  the  upper  border  of  the  patella, 

should  be  equal  on  the  two  sides. 

If  these  requirements  can  all  be  met,  it  is  practicall)'  certain 
that  the  knee  is  sound,  but  if  any  one  of  them  exhibits  defi- 
ciency the  functional  value  of  the  joint  will  be  impaired,  and 
the  knee  maj'  easily  be  blamed  on  account  of  the  insufficiency 
of  the  quadriceps.  In  referring  to  the  movements  above 
mentioned,  I  mean  passive  movements  ;  active  movement  may, 
of  course,  be  limited  purely  by  the  lack  of  muscular  power, 

INSUFFICIENCY   OF   QUADRICEPS   AS    A    CLINICAL    ENTITY. 

If,  then,  the  function  of  a  knee-joint  is  seriously  impaired 
owing  to  muscular  weakness,  especially  of  the  quadriceps 
extensor,  it  is  important  to  recognize  the  true  nature  of  the 
lesion  and  how  it  arises.  In  the  first  place,  it  must  be  recog- 
nized that  the  complete  action  of  a  muscle  can  only  be 
executed  if  the  joint  which  it  acts  on  is  free  to  move,  and  if 
the  contraction  of  the  muscle  does  not  cause  pain.  If  a  muscle 
is  bruised,  activity  of  that  muscle  is  interfered  with  by  in- 
voluntary inhibition,  and  if  the  condition  persists,  wasting  is 
bound  to  become  manifest.  Even  if  the  patient  fights  against 
it,  the  muscle  will  not  contract  to  its  full  if  the  act  is  painful. 
A  similar  inhibition  occurs  in  the  case  of  injuries  to  joints, 
for  movement  is  usually  painful  and  therefore  it  is  reflexly 
avoided. 

Of  all  the  doctrines  ever  preached,  that  of  Hilton's,  that 

3  E  2 
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pain  demands  treatment  by  rest,  is  one  which  has,  in  my 
opinion,  been  sadly  misapplied  in  the  case  of  joint  injuries. 
In  the  first  place,  it  is  by  no  means  certain  that  the  principle 
is  correct,  and  it  is  quite  certain  that  the  practice  is  not,  if 
rest  is  to  be  used  until  all  the  pain  has  gone.  The  over- 
appIicaLion  of  this  principle  of  rest  for  the  treatment  of  pain 
has  done  much  to  build  up  the  reputation  of  the  bone-setter 
at  the  expense  of  the  medical  practitioner.  Let  us  consider 
what  frequently  happens  in  the  case  of  what  is  termed 
"  traumatic  synovitis  of  knee."  This  leads  to  rapid  effusion 
into  the  joint  and  impairment  of  its  powers  from  the  presence 
of  the  excess  of  fluid  and  on  account  of  the  pain  due  to 
distension  of  the  capsule ;  in  the  majority  of  cases,  there  is 
no  evidence  of  rupture  of  ligaments  or  displacement  of  any 
intra-articular  structures. 

The  common  method  of  treatment  is  rest  and  hot  fomen- 
tations, or  possibly  cold  applications  ;  the  rest  to  the  joint  is 
often  secured  by  the  use  of  a  back  splint.  This  treatment 
in  the  earlier  stages  is  followed  later  by  further  rest  and 
massage,  with  perhaps  some  exercises  against  resistance,  and 
the  application  of  a  pressure  bandage  over  the  knee.  The 
main  principle  of  this  method  of  treatment  is  rest,  until  the 
excess  of  fluid  has  been  absorbed  from  the  joint,  but  it  is 
very  doubtful  how  far  such  rest  actually  favours  the  absorp- 
tion of  fluid,  and  its  part  appears  to  be  rather  in  the  direction 
of  preventing  fresh  outpouring  of  synovial  fluid.  Meanwhile, 
the  muscles  waste,  and  the  degree  to  which  this  occurs  may 
be  estimated  when  1  state  that,  in  a  number  of  cases,  I  have 
found  that,  within  a  week  of  the  onset  of  effusion,  a  loss  of 
half-an-inch  in  the  circumference  of  the  affected  leg  is  quite 
common. 

Under  this  regime  it  is  rare  for  the  patient  to  be  able  to 
use  the  joint  in  less  than  three  weeks,  and  then  he  usually 
finds  it  is  necessary  to  walk  with  a  stick  for  a  fiuther  period, 
so  that  full  restoration  of  function  is  not  obtained  for  about 
six  weeks  t"rom  ihe  date  of  the  accident.  The  use  of  massage 
to  the  muscles  of  the  thigh  and  leg  may  hasten  the  recovery 
of  power  over  the  joint,  but  frequently  fluid  is  present  for 
man)'  weeks  and  there  is  a  feeling  of  weakness  in  the  leg. 
The  longer   the  period  of  rest,  the    less   security  there  is  in 
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the  joint,  ;nul  the  stronger  the  tendency  to  recurrent  effusion 
when  strain  is  put  upon  the  joint.  The  explanation  of  this 
lies  in  the  fact  that  as  long  as  there  is  an  excess  of  fluid  in 
the  joint  the  quadriceps  is  unable  to  contract  to  the  full,  and 
weakness  of  the  quadriceps  leads  to  laxit}'  of  the  capsule  of 
the  knee,  and  therefore  favours  the  accumulation  of  fluid 
within  the  joint.  In  my  own  experience,  after  using  most 
of  the  recognized  methods  to  hasten  absorption  of  fluid  from 
the  knee-joint,  I  have  found  that  ionization,  for  periods  as  long 
as  from  half-an-hour  to  forty  minutes,  is  the  most  effectual. 
Chlorine  ions  are  in  most  cases  all  that  is  necessary,  and  the 
treatment  may  be  applied  on  alternate  days  without  interfering 
with  the  use  of  the  limb.  The  application  of  an  elastic 
bandage  to  produce  constant  pressure  over  the  knee  is  helpful, 
and  this  should  be  worn  for  the  first  few  days  to  walk  about 
in.  No  enforced  rest  for  the  joint  is  necessary.  This  treat- 
ment can  easily  be  combined  with  the  electrical  stimulation 
of  muscle  discussed  in  the  succeeding  paragraph. 

THE  QUADRICEPS  IN  RELATION  TO  INTERNAL  DERANGEMENT  OF  THE  KNEE- 
JOINT. 

This  term  is  often  used  to  include  displacement  of  semi- 
lunar cartilages,  nipping  of  synovial  fringes,  loose  bodies,  etc. 
All  these  conditions  impair  the  functions  of  the  joint 
in  some  degree  ;  secondary  atrophy  of  muscles  takes  place 
at  an  astonishing  rale,  and  as  long  as  the  derangement  per- 
sists, it  is  impossible  for  the  normal  tone  of  the  muscles 
to  be  regained.  This  condition  is  exactly  parallel  with 
that  which  obtains  in  tuberculous  arthritis,  but  it  is  not 
generally  recognized  that,  even  after  the  derangement  has 
been  treated  successfully  by  manipulation,  the  muscular  atrophy 
may  persist  and  become  almost  permanent.  It  is  probable 
that  the  liability  to  recurrence  in  cases  of  displaced  semi-lunar 
cartilage,  properly  reduced  and  carefully  treated  after  the 
first  mishap,  is  due  mainly  to  the  persistent  weakness  of  the 
quadriceps. 

Consideration  of  some  points  in  connection  with  displaced 
cartilage  will  serve  to  illustrate  the  relationship  of  the  quad- 
riceps to  the  functional  working  of  the  knee-joint.  The  line 
of  treatment  commonly  adopted  is,  in  the  first  place,  reduction 
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under  anaesthesia  if  necessary  ;  when  successfully  performed 
the  curtilage  slips  back  into  its  place  with  an  audible  click, 
and  the  movements  of  the  joint  are  restored. 

It  is  usual  then  to  immobilize  the  joint  on  a  back  splint,  or 
in  a  plaster  of  Paris  case  for  some  weeks.  At  the  end  of  this 
time  massage,  together  with  gentle  movements,  is  permitted, 
and  by  degrees  the  patient  is  allowed  to  use  the  leg,  though 
warned  against  any  violent  exercise  for  months  afterwards.  It 
may  be  admitted  that  in  some  cases  the  result  is  excellent  ;  in 
others,  the  knee  can  be  used  for  ordinary  walking,  but  remains 
for  months,  and  even  years,  inferior  to  the  other  one.  In  yet 
other  cases,  recurrence  of  the  displacement  occurs,  and,  if  this 
happens  frequently,  the  surgeon  is  consulted  with  a  view  to 
the  removal  of  the  displaced  cartilage.  It  is  then  necessary 
for  him  to  decide  as  far  as  possible  from  the  details  of  the 
history  whether  it  is  clear  that  the  cartilage  has  been  displaced, 
and,  secondly,  whether  it  is  out  of  its  place  when  he  examines 
the  patient.  The  second  question  is  the  easier  one  to  decide, 
for,  if  the  cartilage  is  occupying  an  abnormal  position  or  is 
torn,  there  is  usually  impairment  of  movement  or  local 
thickening  in  the  position  of  the  anterior  end  of  the  cartilage. 
Displacement  of  the  cartilage  is  usually  inwards  towards  the 
centre  of  the  joint,  and  thus  an  abnormal  gap  may  be  felt. 

As  regards  movement,  this  may  be  limited  in  any  special 
direction  having  relation  to  the  nature  of  the  displacement ; 
a  good  criterion  is  afforded  by  asking  the  patient  to  squat 
down  on  his  heels  ;  if  this  can  be  done  without  assistance  it 
is  pretty  certain  that  the  cartilage  is  not  seriously  displaced. 
If  this  test  is  passed,  there  may  still  be  a  clear  history  of  a 
displacement  requiring  forcible  reduction,  or  of  frequent  occa- 
sions when  the  joint  has  given  way  or  been  "  put  out,"  and 
when  there  is  a  definite  history  of  locking  of  the  joint  and 
recurrent  effusion,  it  is  probable  that  there  is  detachment  of 
part  of  the  cartilage.  However,  there  are  numerous  cases 
in  which  the  cartilage  has  been  put  out  and  weakness  of  the 
knee  has  persisted,  and  a  larger  number  still  in  which  no  actual 
injury  of  this  sort  has  occurred,  but  the  knee  is  unreliable, 
and  frequently  feels  as  if  it  might  give  way.  All  these  cases 
must  be  carefully  investigated  according  to  the  principles  laid 
down  above,  and  after  the  movements  of  the  knee-joint  have 
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been  investigated,  the  thigh  muscles  must  receive  special 
attention.  Where  the  knee  passes  muster,  it  may  frequentl}^ 
be  found  that  the  fault  lies  in  the  quadriceps  ;  measurement 
of  the  thigh  will  show  atrophy  of  muscle,  and  comparison 
of  the  hardening  of  muscle  fibres  on  contraction,  particularly 
those  of  the  vastus  internus,  will  show  obvious  inferiority  on 
the  affected  side.  Examination  of  a  series  of  cases  of  this 
sort  will  reveal  three  types  at  least,  viz. : — 

(i)  Those  in  which  a  diagnosis  of  internal  derangement, 
probably  due  to  damaged  or  displaced  cartilage,  is  quite  clear. 

(2)  Those  in  which  a  displacement  has  probably  occurred, 
but  it  has  not  been  repeated,  but  only  threatened  owing  to 
persistent  muscular  weakness. 

(3)  Those  in  which  a  slight  injury  to  the  joint,  not  causing 
serious  disability,  has  led  to  chronic  weakness  and  insecurity 
owing  to  muscular  atrophy. 

In  addition,  one  must  recognize  that  all  cases  of  true  internal 
derangement  have  accompanying  insufficiency  of  quadriceps. 

SELECTION    OF    CASES   FOR    TREATMENT. 

Displaced  or  torn  cartilages  require  removal,  and  cases 
of  one  certain  displacement  followed  by  recurrences  usually 
require  operation ;  insufficiency  of  quadriceps  does  not  re- 
quire operative  interference,  for,  if  only  the  muscles  can  be 
brought  to  a  state  of  normal  efficiency,  the  insecurity  of  the 
joint  will  become  a  thing  of  the  past.  Inasmuch,  however, 
as  insufficiency  of  quadriceps  is  a  common  factor  in  several 
types  of  case  requiring  operation,  it  must  not  be  thought  that 
operation  concludes  the  treatment  of  the  lesion. 

It  may  perhaps  be  well  to  give  in  detail  the  after- 
treatment  in  the  case  of  operations  for  removal  of  dis- 
placed and  torn  cartilages,  which  I  have  recently  adopted  in 
co-operation  with  Mr.  W.  R.  Bristow,  who  is  in  charge  of  one 
branch  of  the  electro-therapeutical  department  at  St.  Thomas's 
Hospital,  but  now  serving  with  His  Majesty's  Forces.  For 
details  of  his  method  of  electrical  stimulation  of  the  muscles,  I 
would  refer  the  reader  to  an  article  published  in  the  Lancet 
of  May  4th,  1 9 12,  by  Smart  and  Bristow.  Concerning  the 
details  of  operation,  suffice  it  to  say  that  I  endeavour  to 
remove  the  whole  of  the  cartilage,  and  close  the  joint  with  a 
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few  silk  sutures  for  the  synovial  membrane,  and  firm  suturing 
of  the  capsule,  also  with  silk  ;  the  skin  is  closed  with  salmon 
gut,  and  the  knee  firmly  bandaged  in  a  voluminous  dressing 
without  any  splint.  The  wound  is  examined  on  the  fifth  day, 
and  a  collodion  dressing  applied  ;  the  knee  is  covered  with 
an  elastic  pressure  bandage,  and  the  patient  allowed  up.  From 
this  day  electric  stimulation  of  the  muscles  is  begun,  and 
continued  daily  for  gradually  increasing  periods.  On  the 
eighth  day,  walking  is  permitted,  and  at  the  end  of  a  fort- 
night the  joint  can  be  moved  freely,  walking  is  perfect,  and 
there  is  very  little  effusion.  The  pressure  bandage  is  used 
for  walking  always  in  the  first  two  weeks.  At  the  end  of 
this  time  it  can  be  discarded,  and  all  forms  of  exercise  can  be 
indulged  in ;  if  the  muscles  were  not  greatly  wasted  before 
the  operation,  they  will  then  probably  have  returned  to  their 
full  standard  of  efficiency.  The  average  length  of  time  for 
complete  cure,  with  no  weakness  of  joint  and  no  liability  of 
effusion,  in  a  series  of  cases  treated  on  these  lines  was  20  days. 
Without  these  steps  effusion  into  the  joint  is  apt  to  occur 
after  the  operation,  as  soon  as  the  patient  walks  about, 
and  often  persists  for  a  couple  of  months.  Although  the 
presence  of  the  fluid  is  not  serious,  it  prevents  the  proper 
action  of  the  quadriceps,  and  perfect  recovery  is  not  possible 
until  the  fluid  is  absorbed. 

Similar  operative  procedure  is  required  in  cases  in  which 
recurrent  displacement  occurs,  but  it  is  not  necessary  to 
explore  the  joint,  unless  there  is  a  moral  certainty  that  dis- 
placement of  cartilage  has  occurred  or  that  some  other  lesion 
is  present  requiring  removal,  such  as  a  thickened  synovial  fringe 
or  loose  body.  In  doubtful  cases,  then,  it  is  clear  that  all  the 
less  severe  symptoms  of  internal  derangement  of  the  knee 
may  be  due  to  insufficiency  of  the  quadriceps,  and  that  these 
cases  must  be  distinguished  from  those  for  which  arthrotomy 
is  required.  One  sees  a  large  number  of  cases  labelled 
"internal  derangement  of  the  knee,"  in  which  a  slight  injur)' 
to  the  joint  has  been  followed  by  muscular  weakness ;  treat- 
ment of  these  on  sound  electrical  lines  will  effect  a  cure  in 
100  per  cent,  of  cases. 

A  word  must  be  said  of  massage,  and,  from  my  own 
experience,     I     would     state     that     in    inducing     absorption 
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of  fluid  in  the  joint  massage  is  disappointing,  and  in 
developing  wasted  muscle  appallingly  slow,  so  that  elec- 
trical methods  can  do  in  days  what  massage  takes  weeks  to 
perform.  The  explanation  of  muscular  atrophy,  as  an  almost 
universal  accompaniment  of  the  many  injuries  and  disabilities 
of  a  joint,  is  that  it  is  a  physical  impossibility  for  a  muscle 
to  go  on  doing  its  full  work,  if  the  action  causes  pain  to  the 
patient  ;  involuntarily,  the  muscle  is  spared,  and  the  patient 
stops  short  of  movements  which  are  painful.  Electricity  com- 
pels the  muscle  to  contract  from  a  minimum  up  to  its  maxi- 
mum, and  it  is  the  method  of  graduated  contraction  which 
enables  the  muscle  to  be  developed  with  little  or  no  pain  until 
actual  hyperplasia  results.  Thus,  a  wasted  muscle  acting 
on  a  healthy  joint  can  be  developed,  until  it  is  equal  to,  or 
even  stronger  than,  one  which  has  never  fallen  below  its  normal 
degree  of  tonicity  and  power. 

I  may  have  laboured  these  points  somewhat,  but  I  have 
been  impressed  by  the  number  of  cases  in  a  large  Hospital 
Out-Patient  Department,  in  which  the  only  lesion  actually  pre- 
sent is  insufficiency  of  the  quadriceps.  The)'  are  commonly 
sent  up  as  cases  of  internal  derangement,  chronic  effusion, 
loose  body,  etc.  Recently,  I  have  come  across  several  such 
cases  in  young  soldiers  over-strained  by  route-marching,  in  which 
a  previous  slight  injur}'  to  the  joint  is  stated  to  have  occurred 
before  the  war,  and  the  extra  work  demanded  of  the  ambu- 
latory system  has  found  out  the  chronic  weakness  of  the 
quadriceps  extensor.  A  few  weeks'  electrical  treatment  has 
restored  to  efficiency  several  men  who  would  otherwise  have 
been  discharged  as  unfit. 
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HEART    PERFUSION    WITH    ALCOHOL. 

By  D.  T.  FARKY,  M.D.,  F.R.C.S..  etc 
Professor  of  Physiology,  University  College,  Cork,  etc. 

Perfusion  of  the  heart  with  alcohol  has  not  been  extensively- 
tried,  but  in  so  far  as  it  has  been  investigated,  the  results, 
especially  when  compared  with  those  of  simply  dropping 
alcohol  on  the  heart,  are  somewhat  anomalous.  In  hearts  of 
similar  type  and  condition,  however,  it  must  be  said  they  are 
fairly  consistent. 

It  has  not  been  made  clear  how  alcohol  affects  the  various 
factors  in  the  nerve-complex  of  the  cardiac  mechanism  at 
different  stages  of  its  action,  in  comparatively  weak  concentra- 
tion. In  the  present  research,  attention  has  been  devoted  to 
this  aspect  of  the  question  in  the  toad's  heart. 

The  method  adopted  was  similar  to  that  described  by 
Mines.'  The  cannula  is  tied  into  the  inferior  vena  cava  below 
the  liver,  an  operation  which  requires  some  little  care.  The 
aortae  are  cut  across,  and  it  it  be  desired  to  pass  the  fluid 
through  more  rapidly  than  from  1-5  to  2  cc.  per  minute  the 
auricle  must  be  slit.  The  alcohol  is  mixed  with  Ringer's 
solution,  and  in  small  percentages  the  perfusion  mixture  is 
nearly  isotonic  with  the  tissues.  In  the  records,  the  auricle 
tracing  is  the  upper  one. 

According  to  Pembrey  and  Phillips,-  alcohol  in  strong 
doses  causes  loss  of  power  of  rhythm  and  automatic  properties, 
but  not  paralysis  of  the  muscle.  These  observers  used  the 
method  of  dropping  alcohol  on  the  heart.  They  say  that  it 
diminishes  frequency  and  increases  force.  Perfusion  gives 
somewhat  different  results  from  these. 

Griitzner '  showed  that  minute  amounts  have  a  stimulating 
action,  which  was,  however,  temporary,  and  nearly  always 
succeeded  by  a  deleterious  effect.  Dold*  showed  that  the 
toxic  action  of  alcohols  increased  the  higher  in  the  series 
one  went,  the  efl'ect  of  amyl  alcohol  being  extremely  dele- 
terious even  in  the  minutest  amounts. 
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A  2  •  5  per  cent,  solution  of  ethyl 
alcohol  in  Ringer's  solution  is  shown  to 
cause  a  gradual  diminution  in  force  and  ;^^  ^ 
rate  of  the  auricle,  while  the  ventricle  is 
diminished  in  rate  only,  and  the  heart 
recovers  spontaneously  on  shutting  off 
the  drug.  The  record  (Fig.  i)  shows 
the  effect  of  5  per  cent,  alcohol  in 
Ringer's  fluid.  Again,  the  auricle  fades 
off  more  quickly  than  the  ventricle, 
both  chambers  ultimately  coming  to  a 
full  stop.  Perfusion  with  Ringer's  solu- 
tion was  begun  a  few  seconds  later, 
and  continued  to  the  end  of  the  record. 
During  several  minutes  the  heart  re- 
mained quiescent,  and  numerous  stimuli, 
indicated  by  the  marks  on  the  base  line, 
applied  to  the  heart  muscle  during  the 
greater  part  of  this  interval,  showed 
irritability  or  contractility  lost  (muscle 
paralysis).  Later  on,  single  stimuli  gave 
rise  to  single  contractions,  and  finally 
a  single  stimulus  started  a  continuous 
rhythmic  beat  with  the  ventricle  showing 
a  little  initial  tonus. 

Dold  asks  if  alcohol  affects  muscle 
or  nerve.  It  affects  both.  In  the  record 
(Fig.  2,  page  7S6)  a  weak  stimulation  of 
the  crescent  (first  signal  mark)  is  seen  to 
cause  a  pure  acceleration.  A  2  •  5  per 
cent,  solution  of  alcohol  is  then  used  to 
perfuse  ;  the  heart  is  slowed,  and  the 
same  crescent  stimulus  gives  no  accele- 
ration, but  almost  immediate  arrest. 

The  accelerator  nerves  have  been 
paralysed  before  the  inhibitors.  Re- 
covery takes  place  by  washing  out  with 
Ringer's  fluid,  as  shown  by  the  third 
stimulus,  which  again  causes  ac>- 
celeralion.       It     is     difficult    to;  show 
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paralysis  of  the  inhibitor 
nerves,  for  the  heart  is 
j,'enerally  stopped  by  the 
time  it  is  complete,  but  a 
glance  at  the  result  of  the 
fourth  stimulation  in  the 
figure  shows  that  the  in- 
hibitor effect  is  delayed. 
In  the  next  record 
(Fig.  3,  page  787),  it 
will  be  seen  that  crescent 
stimulation,  at  a  period 
when  alcohol  has  slowed 
the  heart,  gives  neither 
acceleration  nor  inhibition 
(one  extra  beat  occurs,  but 
the  rate  is  recovered  under 
the  influence  of  Ringer's 
fluid).  After  long  washing 
"  with  Ringer's  fluid,  the 
~  same  stimulus  gives  slow- 
ing and  arrest.  Why  the 
!  auricle  in  this  case  does 
i  not  recover  pari  passu  with 
the  ventricle,  it  is  difficult 
to  say,  unless  it  be  due  to 
depression  of  accelerator 
auricular  nerves,  or  a 
greater  sensibility  of  auri- 
cular muscle.  The  me- 
chanical efifect  of  perfusion 
may  mask  the  action  of 
the  poison  on  the  ven- 
tricle . 

The  heart  recovers  by 
evaporation  of  the  vola- 
tile poison,  and  is  greatly 
aided  by  perfusion  with 
I  Ringer's  solution.  It  may 
be    said    that   in   certain 
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cases,  which  would  not  recover  spon- 
taneously, Ringer's  fluid  effects  recovery. 
The  importance  of  perfusion  for  recovery 
of  muscle  irritability  and  conductivity 
may  be  shown  in  another  way ;  both 
auricle  and  ventricle  are  stopped  by 
alcohol,  and  a  clamp  is  placed  in  the 
a.v.  groove  with  merely  sufficient  pres- 
sure to  stop  the  perfusing  fluid  from 
reaching  the  ventricle.  The  auricles  are 
now  set  going  with  Ringer  perfusion, 
while  the  ventricle,  bathed  with  the  fluid 
from  the  outside,  remains  quiescent.  On 
loosing  the  clamp  while  the  perfusion 
fluid  is  turned  off,  there  is  no  change, 
but  on  again  turning  on  the  solution, 
recover)'  is  slowly  established  in  the 
ventricle. 

It  may  be  shown  that  small  amounts 
of  alcohol  augment  the  frog's  heart,  and 
an  augmentor  effect,  too,  in  the  case  of 
man  has  been  described.  Griitzuer 
thought  the  increased  conductivitj'  of  the 
heart  after  a  small  dose  was  due  to  nerve 
stimulation.  Some  believe  that  the  in- 
creased pulse-rate  is  not  due  to  alcohol 
itself  so  much  as  to  the  situation  in 
which  it  is  drunk,  atmospheric  and  ex- 
citing conditions  exaggerating  it. 

Like  other  accelerator  depressants, 
alcohol  has  an  initial  stimulating  effect 
on  those  nerves,  but  it  is  quite  transitory 
and  only  seen  with  weak  solutions.  It 
is  probable  that  inhibitor  paralysis,  or 
partial  paralysis,  in  the  intact  heart  is  to 
a  certain  extent,  the  cause  of  increased 
rate,  but  this  connotes  an  interference 
with  nerve  control,  which  can  only 
have  a  deleterious  effect  ultimately. 

When    the    heart     is     stopped    by 
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alcohol,  both  chambers  generally  cease  together,  though  the 
weakening  effect  is  more  marked  on  the  auricle. 

Pembrey  and  Phillips  state  that  alcohol  does  not  cause 
paralysis  of  the  heart  muscle,  and  describe  no  stage  of  arrest 
where  artificial  stimuli  do  not  give  muscle  responses.  As 
shown  in  Fig.  i,  complete  paralysis  lasting  for  more  than  two 
minutes  has  been  caused  b)'  perfusion  with  5  per  cent, 
solution.  Irritability  and  contractility  are  completely  lost,  but 
recovered  by  perfusion  with  Ringer's  solution. 

The  first  effect  of  alcohol  in  weak  solution  may  be 
excitation  of  accelerator  nerves,  which,  however,  quickly 
undergo  depression  under  its  influence.  During  this  depression 
of  accelerator  nerves  the  rate  of  beat  may  or  may  not  be 
slowed,  and  the  inhibitor  nerves  in  this  phase  are  intact  as 
shown  by  complete  arrest  of  beat  on  stimulation. 

Stronger  solutions,  when  perfused,  bring  about  cessation 
of  beat — loss  of  rhythm  without  paralysis,  as  described  by 
Pembrey  and  Phillips  for  outward  application  of  the  drug — 
which  on  continued  perfusion  passes  into  complete  paralvsis, 

The  irritability  of  the  muscle,  the  last  property  to  go,  is 
recovered  independently  of  the  rhythmic  power  which  comes 
later.  Are  we  to  look  on  these  properties  of  muscle  as 
recovered  under  the  influence  of  perfusion  independently  of 
nerve  action  ?  We  have  clear  evidence  that  nerves  are  early 
affected,  and  it  may  be  that  muscle  has  a  limited  capacity  for 
independent  rhythmic  action,  which  recovers  only  secondarily 
to  nerve  recovery.  This  does  not  necessarily  connote  rhythmic 
nerve  centres  in  the  heart  itself. 
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THE   TREATMEXr  OF   NASAL  ACCESSORY 
SINUS  DISEASE. 

By  W.  S.  SYME.  M.D.,  F.R.S.E. 

Lecturer  on  Diseases  of  the  Throat  and  Nose,  Wtsttrn  Medical  School,  Glasgow ; 
Assistant  Surgeon,  Glasgow  Ear,  Nose  and  Throat  Hospital. 

On  a  former  occasion,*  I  dealt  with  the  diagnosis  of  nasal 
accessor}'  sinus  disease.  I  now  propose  to  consider,  in  a 
general  way,  the  treatment,  without  going  minutely  into 
the  details  of  operative  procedures. 

There  can  be  no  doubt  that  nasal  accessory  sinus  disease  is 
more  common  in  countries  where  the  climate  is  cold  and  damp. 
In  saving  this,  one  does  not  deny  the  position  of  dental  caries 
in  the  causation  of  maxillary  antral  disease.  Even  in  this, 
however,  the  larger  proportion  of  cases  arises  from  infection  by 
way  of  the  nose  and  not  by  waj'  of  the  alveolus.  Moreover, 
most  cases  of  accessory  sinusitis  do  not  begin  acutely,  they  are 
chronic  from  the  beginning.  Again,  though  influenza,  scarlet 
fever,  and  other  infectious  fevers  may  be  incriminated  as 
causes  in  some  cases,  in  frequent  cases  no  doubt,  in  the  larger 
number  no  such  history  can  be  obtained. 

The  commonest  history  is  one  of  recurring  colds  in  the 
head,  at  first  during  the  winter  months,  and  ihc-n  at  other 
periods  of  the  year,  till  finally  the  cold  in  the  head  is  con- 
tinuous. By  this  time  sinus  disease  is  in  many  cases  already 
established.  Indeed,  if,  as  we  should,  we  regard  the  lining 
membrane  of  the  various  accessory  spaces  as  continuous  with 
that  of  the  nose  itself,  it  would  hardly  be  possible  to  say  at 
what  period  the  catarrhal  condition  spreads  from  the  latter  into 
the  former.  It  follows  as  well  from  this  that  as  nasal  catarrh 
itself  shows  seasonal  variations,  so  does  accessory  sinus  disease 
in  the  early  stages.  This  has  frequently  been  observ'cd.  From 
all  of  which  it  may  be  stated,  that  nasal  accessory  sinus  disease, 
in  the  large  majority  of  cases,  results  from  nasal  catarrh  ;  that 
*  The  Practitioner,  N'ovember,  1914. 
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it  begins  insidiously  ;  and  that,  in  tlie  early  stages,  it  improves 
or  even  actually  recovers  during  the  warmer  months  of  the 
year,  recurs  during  the  autumn  and  winter,  and  ultimately 
becomes  permanent. 

Treatment  should  therefore  begin  with  the  conditions  in  the 
nose  itself,  which  tend  to  perpetuate  a  nasal  catarrh,  to  propa- 
gate it  towards  the  accessor}'  sinuses,  and  to  hinder  the  natural 
recovery  of  the  catarrhal  sinusitis  when  this  has  resulted. 
At  the  same  time,  where  it  is  possible,  the  patient  should  be 
advised  to  live  in  a  climate  or  locality  and  under  conditions 
which  render  the  recurrence  of  nasal  catarrh  and  catarrhal 
sinusitis  less  prone  to  take  place.  High  and  dry  localities  are 
preferable  to  low  and  damp,  and  inland  to  seaside.  Avoid- 
ance of  the  cold  and  damp  of  the  British  Isles  during  the 
winter  months  is  only  possible  to  the  few.  StuffS'  and 
over-heated  atmospheres  should  be  avoided.  Graduated  exer- 
cises are  beneficial  on  account  of  their  good  effect  upon  the 
general  health  and  on  the  nasal  mucous  membrane.  Cold 
douching  of  the  head  and  chest,  and  cold  bathing  are  sometimes 
very  helpful.  Too  much  coddling  in  the  way  of  clothing  is 
harmful,  but  the  one  thing  needful  is  thick  and  strong 
footwear.  Food  should  not  be  of  the  heavy  variety,  and 
hot  liquids  should  be  avoided,  as  well  as  heavy  wines. 
One's  experience,  indeed,  is  that  all  alcoholic  beverages  tend 
to  cause  congestion  of  the  nasal  mucosa.  Verb.  sap.  Cigarette 
smoking  is  bad  in  this  connection.  One  is  sometimes  asked 
as  to  motoring,  and  one's  reply  is  that  provided  attention  is 
paid  to  bodily  vv'armth,  it  need  not  be  proscribed. 

While  the  foregoing  remarks  apply  especially  to  cases  of, 
what  may  be  termed,  recurrent  catarrlial  sinusitis,  cases  in 
which  by  preventing  the  recurrence  of  the  catarrhal  condition 
the  changes  in  the  lining  membrane  of  the  sinus  involved 
may  naturally  recover,  they  are  applicable,  too,  as  adjuncts 
to  the  special  line  of  treatment  adopted  for  a  sinusitis  fully 
established.  This  means  the  majority  of  cases  which  come 
before  the  rhinologist.  But  before  discussing  these  cases  of 
chronic  suppurative  sinusitis,  let  me  say  a  few  words  with 
reference  to  the  treatment  of  acute  sinusitis. 

Acute  catarrh  going  on  to  suppuration  may  affect  any 
or  all  of  the  sinuses,  and  the  first  aim  should  be  to  permit 
the  discharge,   which   is   frequently   under    great   tension,   to 
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escape.  The  hindrance  to  this  is  usually  the  congestion  and 
swelling  of  the  mucous  membrane  around  the  opening  of  the 
sinus  into  the  nose.  This  tends  to  subside  of  itself  in  two 
or  three  days,  but  to  expedite  this,  warm,  alkaline,  nasal 
douches  are  helpful,  and  they  may  with  advantage  be  followed 
by  a  spray  of  menthol,  camphor,  eucalyptus  or  some  similar 
substance  in  parolein.  The  most  valuable  application,  however, 
is  adrenalin  solution.  It  should  not,  however,  be  used  too 
strong,  for  the  reaction  may  give  rise  to  increased  congestion 
and  intense  pain.  A  dilution  of  i  in  10,000  or  i  in  20,000 
should  be  used.  Many  rhinologists  combine  cocaine  with  it, 
but  the  writer  is  of  opinion  that  cocaine  is  much  too  freely 
prescribed  in  the  treatment  of  nasal  affections.  The  adrenalin 
solution  may  be  used  as  a  spray,  or  it  may,  where  circum- 
stances make  it  possible,  be  applied  directly  to  the  region  of 
the  opening  of  the  particular  sinus  involved. 

Internally,  opium  is  of  value  in  reducing  the  congestion  of 
the  mucous  membrane,  and  of  its  various  preparations  one  gives 
the  preference  to  Tinct.  Camph.  Co.  Other  drugs  which  relieve 
the  pain,  which  is  often  severe,  are  salicylate  of  soda,  phenace- 
tin,  and  such  like.  A  purge  should  be  given,  the  patient 
should  be  kept  in  a  warm  atmosphere,  and  the  steam 
kettle,  with  or  without  Tinct.  Benzoin.  Co.,  may  be  employed. 
These  simple  methods  suffice  in  the  majority  of  cases  of  acute 
sinusitis  to  bring  about  recovery. 

Occasionally,  however,  other  steps  are  required.  These  will, 
to  a  certain  extent,  vary  with  the  sinus  affected.  The  first 
requisite  is  a  very  careful  examination  of  the  region  of  the 
communication  of  the  sinus  with  the  nasal  cavity.  This  means 
the  region  of  the  middle  meatus  in  sinusitis  of  the  anterior  group, 
that  is,  the  larger  proportion  of  cases.  When  the  posterior  group 
is  involved,  the  region  between  the  middle  turbinate  and  the 
septum,  or  more  exactly  above  the  middle  turbinate,  or  the 
superior  meatus,  claims  attention.  The  careful  application  of 
pledgets  of  cotton-wool  soaked  in  cocaine  and  adrenalin 
solution  to  these  parts  may  so  contract  the  mucous  membrane 
as  to  overcome  the  occlusion  of  the  ostium,  rendering  it 
possible,  if  the  purulent  contents  of  the  cavity  do  not  escape, 
to  pass  a  canula  into  the  sinus  and  wash  it  out.  In  acute 
cases,   however,   this    procedure    should    be    most    carefully 

3f 


793  THE  PRACTITIONER. 

carried  out.     Frequently,  it  is  impossible. 

In  dealing  with  the  maxillary  antrum,  lavage  by  the  inferior 
meatal  route  is  preferable.  When  it  has  not  been  possible  to 
liberate  the  contents  of  the  frontal  or  sphenoidal  sinuses  either 
with  or  without  the  aid  of  the  canula,  the  next  step  is  the 
removal  of  the  anterior  part  of  the  middle  turbinate  in  frontal 
sinusitis,  or  the  whole  in  sphenoidal  sinusitis.  This,  too,  may 
be  called  for  in  acute  ethmoidal  disease,  and  occasionally  in 
dealing  with  antral  disease,  one  adopts  a  similar  procedure 
as  regards  the  anterior  end,  but,  as  a  very  general  rule,  lavage 
by  way  of  the  inferior  meatus  is  all  that  is  required. 

In  all  cases  of  sinusitis,  however,  with  a  view  to  the 
prevention  of  recurrence,  if  the  middle  turbinate  has  not 
already  been  dealt  with,  it  should  be  removed  in  part  or 
wholly,  where  by  its  size  it  causes  pressure  on  the  external 
nasal  wall  and  interferes  with  the  patency  of  the  openings 
of  the  sinuses  into  the  nose.  For  the  same  reason,  a  septal 
deflection  in  this  region  should  be  remedied.  When  once  a 
sinus  has  evacuated  itself  of  its  contents  or  been  evacuated 
in  acute  sinusitis,  the  mucous  membrane  around  its  ostium 
contracts,  so  it  is  very  rarely  that  lavage  a  second  time  is 
called  for,  or  that  an  external  or  more  radical  operation  is 
required.  In  those  extremely  rare  cases,  of  which,  however, 
a  few  have  been  recorded  in  which  intracranial  symptoms 
have  shown  themselves,  in  the  course  of  acute  frontal 
and  sphenoidal  sinusitis,  one  must  act  with  a  proper  regard 
for  the  seriousness  of  the  condition. 

We  now  come  to  the  much  larger  subject  of  chronic 
sinusitis,  and  in  considering  the  treatment  of  this  condition, 
it  will  be  advisable  to  take  the  sinuses  separately. 

Ethmoidal  Disease. — This  is  considered  first,  because  eth- 
moidal disease  is  commonly  associated  with  disease  of  the 
other  sinuses,  and  it  will  save  repetition  if  we  consider  it  now. 
Moreover,  the  eradication  of  this  condition  may  be  sufficient 
to  permit  the  catarrhal  or  suppurative  process,  which  has  ex- 
tended into  one  or  more  of  the  larger  sinuses,  to  recover  of 
itself.  The  disease  in  the  ethmoid  may  be  localized  to  one 
cell,  the  ethmoidal  bulla,  for  example,  or  the  whole  ethmoidal 
labyrinth  may  be  affected.  Some  rhinologists  speak  of  closed 
and    open    ethmoidal     disease,    according    to    whether    the 


NASAL   ACCESSORY  SINUS  DISEASE.  793 

discharge  escapes  freely  from  the  cell  or  is  pent  up  in  it. 
This  nicety  of  division,  however,  concerns  diagnosis  rather 
than  treatment.  Polypi  are  commonly  associated  with 
ethmoidal  disease,  and  when  large  may  have  to  be  removed 
as  a  preliminary  procedure.  When  the  disease  is  extensive 
and  when  the  posterior  cells  are  involved,  the  middle  turbi- 
nate must  be  removed.  This  can  be  dispensed  with,  when 
the  suppurative  process  is  localized  to  one  or  more  of  the 
anterior  cells.  The  cells  themselves  may  be  oblated  b)'  means 
of  punch-forceps,  of  which  various  patterns  are  in  use,  or— and 
this  is  the  method  the  writer  usually  adopts— the  cells  can 
be  thoroughly  removed  by  means  of  the  ring  curette,  according 
to  the  method  advocated  by  Lack.  Care  must  be  taken  to 
work  from  behind,  downwards  and  forwards.  Firm  pressure 
on  the  curette  is  employed.  Cocaine  anaasthesia,  e.xcept  in 
the  very  nervous,  is  sufficient,  and  the  whole  of  the  ethmoidal 
cells,  where  necessary,  can  be  removed  at  one  operation. 
This  method  seems  preferable  to  that  of  Mosher,  who  works 
backwards  and  downwards.  Removal  of  the  ethmoidal  cells 
by  an  external  incision  is  part  of  the  complete  frontal  sinus 
operation,  but  apart  from  this  it  is  sometimes  carried  out  when 
orbital  abscess  has  resulted  from  ethmoidal  disease.  Even 
when  this  complication  is  present,  and  indeed  under  all 
circumstances,  the  writer  prefers  the  intranasal  operation  if 
it  is  at  all  feasible.  Whatever  method  is  adopted,  the  position 
of  the  cribriform  plate  should  be  borne  in  mind,  and  great  care 
exercised  in  working  in  its  neighbourhood. 

Maxillary  Sinusitis  or  Antral  Disease. — As  a  preliminary  to 
the  treatment  of  this  disease,  not  only  should  any  contributory 
nasal  condition  be  remedied,  but  the  teeth  of  the  upper  jaw 
should  receive  attention.  This  applies  especially  to  the  second 
premolar  and  to  the  first  and  second  molars,  and  not  only  are 
obviously  decayed  teeth  suspect,  but  the  cause  may  lie  in  a 
tooth  which  has  been  stopped  and  at  whose  root  diseased 
processes  may  still  be  active.  Too  conservative  dentistry 
has  not  infrequently  resulted  in  antral  disease. 

Having  attended  to  the  nose  and  the  teeth,  we  have  then 
to  consider  whether  the  disease  is  likely  to  be  amenable  to 
treatment  by  repeated  lavage,  or  whether  an  operation  will  be 
necessar}',  and  if  the  latter,  what  extent  of  operative  procedure 
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Unfortunately,  we  receive  no  definite  guidance  in  this  relation 
from  the  appearance  of  the  discharge,  from  its  bacteriological 
examination,  from  the  result  of  the  transillumination  test,  or 
from  skiagraphy.  One  naturally  looks  upon  a  sinusitis  with 
stinking  purulent  discharge  as  less  likel)'  to  benefit  from 
lavage  than  one  witj?  a  flocculent  muco-purulent  discharge, 
and  the  less  purulent  the  discharge  the  more  hopeful  one  is 
that  an  operation  may  be  avoided. 

Again,  though  one  does  not  base  too  much  significance  on 
the  transillumination  test  by  itself,  one  is  less  hopeful  of  a  case 
when  the  cheek  is  quite  black  than  of  one  in  which  it  illumi- 
nates somewhat,  and  the  crescent  is  present  though  dimmed. 
One  is  not  surprised,  however,  if,  in  what  appears  to  be  a  mild 
case,  repeated  lavage  causes  no  benefit,  while,  on  the  other 
hand,  one  has  occasionally  seen  a  second  lavage  of  an  antral 
cavity,  which  on  a  previous  occasion  gave  a  positive  result 
with  stinking  thick  pus,  prove  absolutely  negative,  the  fluid 
returning  as  clear  as  it  was  introduced.  On  the  whole,  how- 
ever, one  may  say  that  a  fair  proportion  of  mild  cases,  that 
is  of  cases  more  catarrhal  than  purulent,  recover  under 
repeated  lavage,  while  only  rarely  does  this  method  effect  a 
cure  in  cases  manifestly  purulent.  Occasionally  one  lavage 
results  in  a  cure,  or  an  apparent  cure.  In  such  a  case,  one 
should  wait  for  two  or  three  weeks  and  wash  out  again  before 
accepting  the  cure  as  definite,  for  recurrence  is  probable. 

How  often  should  one  repeat  the  lavage  before  resorting 
to  an  operation  ?  This  will  depend  on  a  general  survey 
of  the  case,  or  the  opinion  one  has  formed  of  the  likeli- 
hood of  the  repeated  lavage  leading  to  a  cessation  of  the 
discharge,  as  well  as  on  the  progress  of  the  case  as  shown  by 
the  discharge  removed  in  successive  lavages.  On  the  Continent, 
this  procedure  is  persevered  in  for  a  much  longer  time  than  in 
this  country.  Probably  with  us  neither  the  surgeon  nor  the 
patient  would,  in  most  instances,  be  willing  to  repeat  it  more 
than  six  or  eight  times,  though  the  writer  treated  one  case  to 
a  successful  issue  by  25  lavages  at  intervals  of  one  week  at 
first,  increased  later  to  several  weeks.  Once  or  twice  the 
lavages  resulted  negatively,  that  is,  the  fluid  returned  clear, 
but  on  the  next  occasion  a  positive  result  was  again  obtained. 
In  the  end,  however,  the  cure  was  definite  and  remains  after 
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several  years.  Boracic  lotion  is  probably  as  good  as  anything, 
though  others  make  use  of  other  mild  antiseptics  or  even  of 
sterile  water. 

As  for  lavage  for  diagnostic  purposes,  the  author  prefers 
the  inferior  meatal  way  with  Lichwitz's  cannula.  The 
lotion  can  be  introduced  either  by  gravitation  or  by  some 
form  of  syringe,  and  the  lavage  should  be  continued  till  the 
lotion  returns  clear,  the  patient  during  the  procedure  holding 
his  head  forwards  and  face  somewhat  downwards,  breathing 
all  the  time  through  his  mouth.  The  cavity  is  then  dried  by 
blowing  through  the  cannula  with  an  air  bag,  and  I  then 
introduce  rectified  spirit.  Though  in  a  fair  number  this 
method  of  treatment  results  in  a  cure  in  the  majority  of 
cases  of  antral  disease  operation  is  sooner  or  later  called  for. 
One  has  then  to  consider  what  particular  form  of  operative 
procedure  is  advisable. 

The  old  method  of  draining  through  the  alveolus  has 
rightly  fallen  into  disuse,  by  rhinologists  at  any  rate.  It  is 
unhygienic  in  character,  and  probably  could  only  lead  to 
a  cure  in  cases  which  are  better  treated  by  lavage  through 
the  inferior  meatal  wall.  I  have  no  doubt  it  frequently  made 
the  condition  of  the  lining  membrane  of  the  antral  cavity 
worse  by  fresh  infection  from  the  mouth,  and  it  certainly  at 
times  left  an  opening  into  the  antrum  which  was  obliterated 
only  with  some  little  difficulty.  The  method,  however,  it 
seems  to  me,  provides  a  warning  not  to  expect  too  much  from 
the  simple  intra-nasal  opening  of  the  antrum.  This  brings 
me  to  the  two  types  of  antral  operation,  intra-nasal  and 
external,  or  rather,  by  way  of  the  canine  fossa  under  the 
upper  lip. 

The  intra-nasal  operation  consists  in  making  an  opening 
into  the  antrum  by  removing  the  anterior  portion  of  the 
antro-nasal  wall  in  the  region  of  the  inferior  meatus,  and  of 
the  anterior  end  of  the  inferior  turbinate,  if  this  be,  as  it 
usually  is,  necessary  to  obtain  free  drainage.  The  opening  is 
enlarged  by  remoNnng  the  bone  in  a  forward  direction  and 
by  levelling  the  base  of  the  antro-nasal  partition,  special 
forceps  being  employed  for  these  purposes.  The  antral 
cavity  can  then  be  inspected  more  or  less  completely  by  the 
aid    of   specially   designed   specula   and  mirrors.     The  after- 


796  THE  PRACTITIONER. 

treatment  by  washing  out  through  a  bent  cannula  can  be 
carried  out  by  the  patient  himself.  Certain  rhinologists  still 
favour  this  method,  though  probably  it  has  not  the  vogue  it 
had  a  few  years  ago.  The  writer,  when  he  does  employ  it, 
always  does  so  with  a  mental  protest,  in  much  the  same  frame 
of  mind  that  he  employs  the  modified  radical  mastoid  opera- 
tion. One  cannot  be  sure  that  the  more  radical  method 
may  not  be  later  required. 

The  addition  of  curettage  of  the  antrum  through  the  nose, 
which  cannot  be  thoroughly  carried  out,  or  the  making  of  a 
much  larger  breach  in  the  antro-nasal  wall,  which  some 
advocate,  to  prevent  the  closure  of  the  opening  by  the 
sprouting  of  granulations  which  arise  from  the  irritation 
of  the  discharge,  adds  to  the  severity  of  the  operation  and 
destroys  the  special  advantage  which  is  claimed  for  the 
simple  intra-nasal  opening.  It  will  be  shown,  however,  that 
the  radical  antral  operation  need  not  be  of  so  severe  a 
nature  as  to  give  a  strong  reason  for  this  simpler  method, 
and  certainly  one  feels  that  unless  the  inequality  in  severity 
is  great  it  is  preferable  to  adopt  a  method  by  which  the 
interior  of  the  antrum  can  be  thoroughly  inspected.  In  dealing 
with  the  frontal  sinus,  on  the  other  hand,  a  very  strong  case 
can  be  made  out  for  a  simple  intra-nasal  operation,  even  though 
in  a  proportion  of  cases  it  does  not  lead  to  a  cure,  for  the 
complete  external  operation  for  frontal  sinusitis  is  a  more 
severe  proceeding,  and  has  a  distinct  fatality. 

The  radical  antral  operation,  or  the  Caldwell-Luc  opera- 
tion, consists  essentially  in  opening  the  antral  cavity  through 
the  canine  fossa  under  the  upper  lip,  removing  the  diseased 
lining  membrane,  and  making  a  counter  opening  into  the  nose 
in  the  region  of  the  anterior  part  of  the  inferior  meatus. 
The  method  of  carrying  this  out  will  be  better  understood,  if  I 
describe  my  own  procedure.  In  the  large  majority  of  cases, 
local  anaesthesia  is  employed.  A  dose  of  omnopon,  morphia, 
or  some  such  sedative  may  be  given  previously.  The  antral 
cavity  is  washed  out,  and  then  dried  by  means  of  the  air  bag. 
I  then  inject  through  the  cannula  a  small  quantity  of  a  mixture 
of  15  per  cent,  cocaine  solution  and  adrenalin,  following  this 
by  a  gentle  insufflation  of  air  to  spread  it  over  the  cavity  ; 
or^the  solution  may  be  sprayed  through  the  cannula.    Cotton- 


NASAL  ACCESSORY  SISUS  DISEASE.  797 

wool  pledgets  soaked  in  the  same  solution  are  then  introduced 
into  the  anterior  part  of  the  nasal  fossa.  The  region  of  the 
canine  fossa  is  anajsthetized  by  the  injection  of  a  2  per 
cent,  solution  of  novocaine  or  alypin  in  normal  saline,  with 
the  addition  of  a  few  drops  of  i  in  1,000  adrenalin  solution. 
In  ten  minutes,  the  mouth  and  teeth  having  been  cleansed 
and  the  face  painted  with  iodine,  the  operation  can  be 
commenced. 

The  anterior  end  of  the  inferior  turbinate,  if  it  is  at  all 
likely  to  interfere  with  the  subsequent  opening  into  the  nose, 
and  this  means  in  most  cases,  is  removed.  It  seems  to  me 
most  unwise  to  risk  the  success  of  the  operation  by  pre- 
sers'ing  the  extremity  of  the  inferior  turbinate,  for  fear  of 
dire  results  which,  in  my  experience,  do  not  arise.  The  nose 
is  then  lightly  packed.  The  face  is  turned  towards  the  side 
of  the  operation,  and  a  plug  of  gauze  is  placed  inside  that 
cheek  to  catch  any  blood  which  may  flow  from  the  incision 
in  the  nucous  membrane.  This  incision  is  made  down  to 
to  the  bone,  and  the  writer  makes  use  of  an  incision 
almost  vertical,  preferring  it  for  several  reasons  to  the 
transverse  which  is  usually  employed. 

The  periosteum  is  separated  for  a  diameter  of  half-an-inch 
or  more,  and  the  antrum  is  opened  by  means  of  a  chisel.  A 
burr  or  small  trephine  is  equally  convenient  for  this  purpose. 
The  opening  is  enlarged  forwards,  so  as  to  obliterate  the 
angle,  and  down  to  the  alveolus  by  punch-forceps.  An  in- 
spection of  the  cavity  can  then  be  made.  Occasionally,  when 
the  oedematous  change  in  the  lining  membrane  is  localized, 
I  content  myself  with  removing  the  diseased  part,  but,  as  a 
rule,  my  practice  is  to  remove  the  membrane  completely  by 
peeling  it  from  the  bony  wall  or  by  curetting  it,  special  care 
being  given  to  the  malar  angle,  the  alveolar  region,  and  to  the 
upper  and  anterior  narrow  recess  between  the  nasal  wall  and 
the  external  antral  wall.  In  these  parts,  the  oedematous 
change  is  usually  most  marked.  The  success  of  the  operation 
depends  on  attention  to  detail.  If  bony  septal  formations  are 
found  in  the  cavity,  these  are  removed,  no  "  dead  "  areas  being 
left.     Care  is  exercised  in  curetting  the  roof. 

When  one  is  satisfied  that  the  cavity  is  clean,  an  opening 
is  made  from  the  antral  side  through  the  naso-antral  wall  in 
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the  lower  anterior  part.  The  bone  is  removed  by  punch-forceps 
forward  to  the  anterior  angle,  downwards  to  the  floor  (this  is 
important),  and  upwards  as  far  as  the  attachment  of  the  inferior 
turbinate.  In  this  way,  the  anterior  third  or  so  of  the  antro- 
nasal  wall  in  the  inferior  meatal  region  is  removed.  The  nasal 
mucous  membrane  is  still  unperforated.  With  a  knife,  a  flap  is 
made  of  this  by  dividing  it  superiorly,  anteriorly,  and  posteriorly, 
and  the  flap  so  made  is  brought  into  the  antrum.  This  covers 
the  rough  surface  between  the  floor  of  the  nose  and  the  floor  of 
the  antrum,  where  the  antro-nasal  wall  has  been  removed. 
The  packing  which  has  been  in  the  nose  is  removed,  and  a  light 
packing  is  passed  into  the  antrum  through  the  nose.  The 
incision  in  the  mucous  membrane  over  the  canine  fossa  is 
closed  with  catgut. 

This  is  the  procedure  which  1  have  adopted  now  in  a 
large  number  of  cases,  and  I  have  found  it  most  satisfactory. 
Under  the  method  of  local  anaesthesia  described,  it  is  almost 
bloodless,  and  15  or  20  minutes  gives  ample  time.  Sometimes, 
for  various  reasons,  one  makes  use  of  general  anaesthesia  or  of 
combined  general  and  local,  and  the  comfort  of  the  operation 
depends  much  on  the  anaesthetist.  The  packing  is  removed  in 
48  hours.  In  the  after-treatment,  the  nasal  cavity  is  gently 
douched  once,  or,  if  necessary,  twice  a  day,  and  every  three  or 
four  days,  for  a  fortnight  or  so,  a  cannula  is  passed  into  the 
antrum  through  the  nose  and  the  cavity  washed  out.  Usually 
there  is  a  little  swelling  of  the  cheek  for  a  few  days,  very 
rarely  an  actual  cellulitis  occurs,  and  still  more  rarely  an 
abscess.  Spreading  osteomyelitis,  either  as  a  result  of  antral 
disease  or  following  an  operation  on  the  antral  cavity,  is 
extremely  rare,  and  the  same  holds  for  pyaemia. 

The  older  method,  in  which  no  counter-opening  is  made 
into  the  nose,  the  after-treatment  being  conducted  through 
the  opening  in  the  canine  fossa,  is  not  so  satisfactory  as  that 
just  described,  and  sometimes  a  permanent  opening  has  been 
left. 

In  Denker's  operation,  the  incision  in  the  gingivo-labial 
mucous  membrane  is  made  nearer  the  middle  line,  over  the 
junction  of  the  antro-nasal  and  external  antral  walls.  The 
antrum  is  opened,  and  the  prominent  anterior  angle,  and  the 
adjacent  portions  of  the  antro-nasal  and   external   walls  are 
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removed.  This  certainly  admits  of  a  thorough  inspection  of 
the  cavity,  but  disfigurement  results  from  falling  in  of  the 
soft  parts  at  the  junction  of  the  ala  nasi  with  the  upper  lip, 
a  disadvantage  which  outweighs  any  advantage  the  method 
may  have. 

Other  methods  of  operating  on  the  antrum  have  been 
employed,  but  actually,  in  this  country,  the  only  two  which 
are  generally  adopted  are  intra-nasal  operation  and  the 
Caldwell-Luc. 

Frontal  Sinusitis. — In  approaching  the  question  of  operation 
on  the  frontal  sinus,  certain  considerations  present  themselves 
which  make  one  adopt  a  ditTerent  attitude  to  what  one  takes 
in  dealing  with  antral  disease.  Disease  of  the  frontal  sinus 
is,  fortunately,  not  nearly  as  common  as  disease  of  the 
maxillary  antrum.  Instead  of  the  fronto-nasal  opening  being 
situated,  like  the  antro-nasal,  badly  for  drainage,  it  is  particularly 
well  placed  for  this  purpose.  Frontal  sinusitis,  is,  however, 
the  more  serious  condition  from  the  position  of  the  cavity  in 
relation  to  the  intracranial  contents.  Though  intracranial 
complications  are  much  less  common  than  with  aural  sup- 
puration, they  do  occur,  and  as  regards  brain  abscess  this  may 
be  present  some  time  in  the  "  silent "  frontal  lobe  before 
giving  rise  to  any  marked  signs  of  its  presence.  At  the  same 
time,  one  must  not  allow  the  possibility  of  intracranial 
complications  as  a  result  of  the  disease  to  loom  too  largely 
in  one's  mind  in  considering  the  treatment  of  frontal  sinusitis. 

Again,  frontal  sinusitis  sometimes  causes  intense  suffering 
in  the  shape  of  pain  and  depression,  much  more  so  than 
antral  disease,  though  these  and  especially  depression  are 
by  no  means  unknown  with  the  latter.  On  the  other  hand, 
as  has  already  been  remarked,  a  radical  and  effective  operative 
procedure  on  the  frontal  sinus  is  a  formidable  affair,  and  has 
a  distinct  mortality,  chiefly  from  two  possibilities,  direct  intra- 
cranial infection  and  spreading  osteomyelitis  of  the  frontal 
bone  going  on  to  infection  of  the  meninges.  The  disfigure- 
ment, too,  which  may  follow  even  a  successful  external 
operation,  must  be  taken  into  account.  At  the  same  time, 
one  has  to  bear  in  mind  that,  in  most  cases,  the  disease 
in  the  sinus  is,  as  one  would  expect,  in  the  most  dependant 
part.     This  may  mean  just  on  the  frontal  side  of  the  fronto- 
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nasal  opening,  though  it  may  mean  much  more  than  this  in 
a  large  sinus,  when  the  floor  extends  more  or  less  above  the 
orbital  cavity  and  deeply  almost  to  the  sphenoid.  The  extent 
of  the  sinus  can,  however,  usually  be  determined  by  X-ray 
examination,  which  should  never  be  omitted. 

The  relationships  of  the  fronto-ethmoidal  cell  which  varies 
much  in  size  and  position,  and  of  the  upper  anterior  ethmoidal 
cells  introduce  another  factor,  and  one  must  as  well  take  into 
consideration  the  proximity  of  the  vulnerable  cribriform  plate  to 
the  fronto-nasal  passage.  It  will  thus  be  seen  how  necessary  it 
is  to  adopt  a  judicious  attitude  towards  the  question  of  the  treat- 
ment of  frontal  sinusitis,  and  how  difiBcult  it  is  to  decide  on  the 
appropriate  operative  procedure  in  any  given  case.  There 
is  room  both  for  the  partial  or  intra-nasal  operation  and  for 
the  radical  external,  but  it  would  be  altogether  unwise  to  tie 
oneself  to  either  method  for  all  cases.  At  the  present 
moment,  the  intra-nasal  method  has  strong  advocates,  but 
neither  method  is  free  from  danger  and  only  prolonged 
experience  will  lead  to  a  proper  appreciation  of  their  merits. 

As  in  antral  disease  so  in  chronic  frontal  sinusitis,  there  are 
mild  cases  in  which  lavage,  several  times  repeated,  followed 
by  the  introduction  of  rectified  spirit,  is  all  that  is  required. 
Lavage  of  the  frontal  sinus,  however,  is  not  always  easy,  and, 
to  facilitate  it,  it  may  be  necessary  to  remove  the  anterior 
end  of  the  middle  turbinate  and  the  ethmoidal  cells  in  the 
region  of  the  ostium.  Indeed,  in  all  cases  the  outlet  from 
the  sinus  must  be  freed  from  obstruction,  whether  due  to  the 
middle  turbinate,  a  high  septal  deflection,  or  ethmoidal  con- 
dition. When  lavage  fails  to  cure  the  disease  or,  at  any  rate, 
to  keep  the  discharge  in  check,  one  may  proceed  to  carry 
out  what  is  known  as  the  intra-nasal  operation.  Various 
methods  and  various  instruments  have  been  adopted  for  this 
purpose,  which  aims  at  enlarging  the  fronto-nasal  opening 
and  removing  the  disease  from  the  lower  part  of  the  sinus. 
Indeed,  an  attempt  has  been  made  to  carry  the  curettage 
still  further  into  the  sinus,  though  this  cannot  be  recommended. 
The  one  thing  needful  is  a  thorough  knowledge  ot  the  anatomy 
of  the  parts  and  of  the  pitfalls  to  be  avoided.  Without  this 
the  risks  are  even  greater  than  with  the  external  operation. 

Sometimes  the  procedure   is  very  simple  ;  at  other  times, 
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owing  to  anatomical  variations,  it  is  much  more  difficult.  It 
can  be  carried  out  under  local  or  general  anaesthesia,  and  subse- 
quently the  cavity  can  easily  be  washed  out.  As  with  the 
intra-nasal  operation  on  the  antrum,  one  must  always  foresee 
the  possibility  of  having  later  to  proceed  to  a  more  radical 
external  operation. 

The  external  operation  on  the  frontal  sinus,  as  at  present 
performed,  is  the  outcome  of  the  results  obtained  by  older  and 
more  hmited  methods.  The  opening  of  the  anterior  wall,  even 
with  curettage  of  the  lining  membrane  as  fully  as  this  can  be 
carried  out,  is  practically  without  avail  as  far  as  curing  the 
disease  is  concerned,  nor  is  the  result  much  better  even  when 
the  whole  of  the  wall  is  removed.  When  the  disease  is  exten- 
sive, the  only  procedure  which  holds  out  hope  of  a  successful 
result  is  complete  removal  of  the  anterior  wall  and  floor,  and 
with  these  the  whole  of  the  diseased  lining  membrane,  together 
with  enlargement  as  far  as  possible  of  the  passage  into  the 
nose. 

Killian's  operation  has  been  devised  to  effect  this.  A 
cur\-ed  incision  is  made  over  the  prominence  of  the  eyebrow 
from  about  the  middle  towards  the  nose,  and  then  down  the 
side  of  the  nose  to  the  level  of  the  inner  canthus.  This 
incision  goes  down  to  the  periosteum  and  the  soft  parts  are 
reflected.  Two  parallel  incisions  a  short  distance  apart  are 
made  through  the  periosteum  over  the  most  prominent  part  of 
the  bone,  for  it  is  intended  to  retain  a  narrow  bridge  of  bone. 
This  slightly  risks  the  success  of  the  operation,  but  it  preserves 
the  contour  of  the  brow  and  lessens  disfigurement.  The 
anterior  wall  is  then  opened  and  removed,  and  the  floor 
likewise,  both  in  their  whole  extent,  all  diseased  tissue  being 
at  the  same  time  eradicated.  Care  is  taken  to  keep  intact 
the  narrow  bridge  between  the  anterior  wall  and  floor.  The 
fronto-nasal  passage  is  enlarged  as  much  as  possible,  the 
ethmoidal  cells  being  removed  for  this  purpose. 

When,  as  is  usual,  there  is  ethmoidal  disease  as  well,  Killian's 
complete  operation  is  performed.  The  skin  incision  is  continued 
slightly  downwards,  the  upper  part  of  the  ascending  process  of 
the  maxilla  is  temporarily  resected,  and  the  ethmoidal  cells 
removed.  If  there  is  sphenoidal  disease  as  well,  that  sinus  can 
readily  be   opened   into   through   this  incision   and   curetted. 
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The  middle  turbinate  is  removed,  if  this  has  not  already  been 
done,  and  a  rubber  tube  is  passed  down  into  the  nose.  The 
incision  may  be  closed  at  once  or  after  a  day  or  two.  Firm 
bandaging  crowds  the  soft  parts  into  the  cavity  of  the  bone 
both  anteriorly  and  from  below,  the  aim  of  the  operation  being 
to  obliterate  the  sinus.  The  writer  removes  the  tube  in  a 
couple  of  days,  keeps  the  nasal  passage  clear  by  douching, 
and  removes  granulations  from  the  region  of  the  antro-nasal 
passage  if  they  become  exuberant.  A  spray  of  i  in  500  form- 
alin solution  is  useful  for  this  purpose,  as  well  as  in  the 
after-treatment  of  ethmoidal  and  sphenoidal  disease. 

As  a  very  general  rule,  the  post-operative  course  is  without 
incident,  except  for  some  swelling  of  the  eyelids,  or  a  tem- 
porary diplopia  from  interference  with  the  attachment  of  the 
superior  oblique.  One  must,  however,  be  on  the  look-out  for 
signs  of  intracranial  complications  or  of  osteomyelitis,  in  the 
treatment  of  which  early  and  thorough  measures  give  the 
only  hope  of  avoiding  a  fatal  issue.  It  can  readily  be  under- 
stood that,  with  a  view  to  obviating  various  drawbacks  in 
connection  with  an  operation  on  the  frontal  sinus,  various 
methods  and  modifications  of  methods,  differing  in  detail 
from  what  has  been  outlined,  have  been  advocated.  In  this 
country,  Watson  Williams  has  devised  a  modification  which  has 
given  him  good  results.  One's  aim  is  to  remove  the  disease, 
to  prevent  its  recurrence,  and  at  the  same  time  to  cause  as 
little  disfigurement  as  possible. 

When  both  frontal  sinuses  are  affected,  one  may  attack  them 
through  separate  incisions,  which  has  seemed  to  the  writer  the 
better  way,  or  a  vertical  incision  over  the  middle  of  the 
forehead  above  the  root  of  the  nose  ma}'  be  employed. 

Sphenoidal  Sinus. — Chronic  sphenoidal  sinusitis,  of  a  mild 
degree,  at  any  rate,  is  probably  much  more  common  than  is 
generally  supposed,  and  though  the  effect  on  the  general  health 
is  nothing  like  so  baneful  as  that  caused  by  antral  and  frontal 
sinus  disease,  it  often  gives  rise  to  much  discomfort  by  the 
continued  post-nasal  discharge.  Nasal  sprays  and  douches  give 
temporary  relief,  and  one  hesitates  often  to  advise  more  active 
treatment.  It  is  not  always  easy  to  wash  out  the  sphenoidal 
cavity  without  first  removing  the  middle  turbinate,  but  this 
may  be  performed  as  a  preliminary  to  operation  on  the  sinus 
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itself.  When  there  is  posterior  ethmoidal  disease,  a  not 
uncommon  associaiion,  these  cells  should  be  opened  and 
removed.  It  is  then  easy  to  open  into  the  sphenoidal  sinus 
through  the  ordinary  ostium. 

My  own  plan  is  to  pass  a  spoon  through  this  region 
with  the  convexity  towards  the  roof  and  outer  wall,  and 
then  to  break  down  the  anterior  wall.  The  use  of  per- 
forators to  open  the  sinus  has  always  seemed  to  me  object- 
ionable, because  of  the  risk  of  injury  by  perforating  the  roof 
where  this  bulges  markedly,  as  it  does  in  a  fair  proportion 
of  cases,  into  the  cavity.  In  whatever  way  the  sinus  is  entered, 
it  is  very  necessary  to  remove  the  anterior  wall  completely. 
The  lining  is  curetted,  care  being  observed  along  the  external 
wall  and  especially  along  the  roof.  The  changes  in  the  lining 
membrane  are  found  chiefly  in  the  floor  and  in  the  antero- 
lateral recess.  Septal  formations  in  the  cavity  must  be 
destroyed.  The  variations  in  the  size  and  in  the  relations  of 
the  sinus  to  its  fellow  of  the  opposite  side  and  to  the  posterior 
ethmoidal  cell  must  be  borne  in  mind.  It  should  be  recog- 
nized as  well  that  delay  in  the  cure  of  a  sphenoidal  sinusitis  after 
operation  may  be  due  to  abnormal  anatomical  conditions. 

Pansinusitis. — When  all  the  accessory  nasal  sinuses  are 
diseased,  one  has  to  deal  with  a  condition  of  pansinusitis.  In 
such  a  case,  unless  there  are  indications  which  make  another 
course  advisable,  it  is  well  to  deal  first  with  the  antral, 
ethmoidal,  and  sphenoidal  conditions,  and  later  with  the  frontal, 
if  that  should  then  be  necessary. 

A  word  or  two  may  be  added  with  reference  to  the 
employment  of  vaccines  in  the  treatment  of  sinusitis.  These 
may  be  used  to  treat  mild  or  recurrent  cases,  in  the  same  way 
that  they  are  employed,  and  with  advantage,  in  recurrent  nasal 
catarrh  ;  that  is,  a  course  is  given  previous  to  the  period,  the 
autumn  or  winter,  at  which  nasal  catarrh  recurs.  Vaccines 
may  be  used  too,  and  one  has  so  used  them,  as  an  adjunct  to 
operation.  Used  alone  as  a  method  of  treatment  of  fully 
established  sinusitis,  their  value  is  not  great. 
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THE  PREVENTIVE    TREATMENT    OF    CATARRHAL 
DEAFNESS. 

By  MACLEOD  YEARSLEY,  F.R.C.S. 

Senior  Surgesn  to  the  Royal  Ear  HoMpita!;  Otologist  to  the  London  County 
Council  Deaf  Schools,  etc. 

Middle  ear  deafness  of  catarrhal  origin  is  one  of  those  con- 
ditions which,  once  it  has  gained  a  firm  hold,  baffles  the 
otologist.  Treatment  of  its  later  stages  is  disappointing, 
and  the  only  methods  that  are  of  any  real  avail  are  those 
of  inflation,  the  bougie,  and  otomassage ;  even  these  fail 
after  a  time.  Otological  literature  is  full  of  new  therapeutic 
measures,  most  of  which  have  but  a  meteoric  existence  or 
recur  at  intervals,  like  comets.  Such  methods  as  the  permeatal 
application  of  superheated  air,  intratympanic  injections  of  dog's 
gastric  juice,  and  injections  of  thiosinamin  or  its  derivative 
fibrolysin,  are  examples  of  these  short-lived  remedies. 

Recently,  "  re-education  of  the  hearing "  has  competed 
with  radium  as  a  sort  of  universal  panacea,  but  the  short  paper 
contributed  by  Muecke  {B.M.J.,  December  12,  19 14),  has 
shown  that  its  results  are  no  better  than  those  achieved  b)^ 
the  Eustachian  catheter,  the  bougie,  and  simple  otomassage. 
Indeed,  1  have  more  than  once  satisfied  myself  that  certain 
greatly  extolled  remedies  have  owed  their  success  not  to 
themselves  but  to  the  regular  inflation,  with  or  without 
otomassage  and  the  use  of  the  bougie,  that  accompanied 
them. 

Chronic  middle  ear  catarrh  does  not  appear  to  be  honoured 
with  the  same  attention  at  the  hands  of  the  otolo}^ical  societies 
that  middle  ear  suppuration  has  received  ;  probably  because 
the  latter  condition  provides  the  greater  satisfaction  of  brilliant 
and  successful  operations.  Analysis  of  the  Proceedings  of  the 
Otological  Section  of  the  Royal  Society  of  Medicine  for  the 
Session  1913-14  shows  that,  of  43  items  before  its  meetings, 
14  dealt  with  suppuration  and  its  complications,  but  only  one 
with  catarrhal  conditions  ;  and  that  was  the  exhibition   of  a 
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new  Eustachian  bougie. 

The  question  naturally  arises  :  Why  is  it  that,  whilst  the 
achievements  of  modern  otology  have  been  so  brilliant  in 
saving  life  (and,  occasionally,  hearing)  in  chronic  suppuration, 
so  little  has  been  done  for  the  amelioration  of  the  per- 
manent and  distressing  disabilities  resulting  from  progressive 
catarrhal  deafness  ?  The  answer  is  contained  in  one  state- 
ment :  Because  otology  has  not  yet  grasped  the  full  significance 
and  importance  oi prevention.  It  has  been  said  recently  by  a 
well-known  American  aural  surgeon  that  the  mission  of  the 
physician  is  threefold  :  To  prevent,  to  cure,  and  to  alleviate  ; 
and  that  in  otology  this  mission  seems  to  have  been  reversed, 
and  reads  :  To  alleviate,  to  cure,  and  to  prevent.  Since  in  the 
great  majority  of  cases  chronic  catarrhal  deafness  originates 
in  conditions  of  the  nose  and  nasopharynx,  and  that  this  fact 
is  well  known,  there  is  no  reason  why  a  high  percentage  of 
such  cases  should  not  be  prevented.  It  is  clearly  the  duty  of 
the  specialist  to  educate  the  general  practitioner  in  this  im- 
portant matter,  and  for  the  two  to  combine  to  teach  the  public 
the  grave  necessity  for  not  neglecting  such  cases  at  their 
inception.  The  time  to  treat  chronic  middle  ear  catarrh  is 
before  it  has  arrived  ;  it  is  the  first  onset  of  deafness  or  tinnitus 
that  calls  for  prompt  and  serious  interference.  There  is  too 
much  half-heartedness,  in  some  instances  almost  amounting  to 
timidity,  in  dealing  with  these  cases.  It  is  as  useless  to  play 
with  them  by  nasal  douches  and  applications  of  the  galvano- 
cautery  to  the  turbinates  as  it  is  to  treat  effects  without 
dealing  with  causes.  Patients  are  frequently  to  blame  for  not 
applying  earlier  for  treatment,  but  they  at  least  have  the 
excuse  of  ignorance  in  many  cases,  and  this  ignorance  is  too 
often  fostered  by  the  pessimistic  verdict  that  "  nothing  can 
be  done  for  middle  ear  catarrh  "  offered  as  a  solace  by  so 
many  practitioners,  and  echoed,  parrot-like,  by  ignorant 
laymen. 

A  large  number  of  cases  of  chronic  catarrhal  deafness  owe 
their  origin  to  neglected  or  imperfectly  treated  adenoids  in 
childhood.  Ofien  too  little  attention  is  paid  to  adenoid  exten- 
sions in  Rosenmiiller's  fossae  or  to  after-treatment  of  the  nasal 
cavities.  It  is  a  common  thing  to  find  that  adults  suffering 
from  chronic  middle  ear  catarrh,  volunteer  the  statement  that 
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they  suffered  during  childhood  from  recurrent  attacks  of  ear- 
ache. Many  of  these  cases,  when  examined  by  the  posterior 
rhinoscope,  or  by  some  form  of  nasopharyngoscope,  show 
that  the  Eustachian  openings  are  hampered  in  their  normal 
ventilating  function  by  adhesions  in  Rosenmiiller's  fossae,  left 
by  adenoids  that  have  retrogressed  or  have  been  operated 
upon  imperfectly.  These  cases  need  not  be  alluded  to  further, 
for  their  prevention  is  obvious.  It  is  common  to  find  the 
history  given  by  parents  that  an  operation  has  been  done  for 
adenoids  at  a  large  general  hospital,  but  that  the  child  has 
since  been  more  deaf.  The  rational  treatment  of  adenoids, 
especially  as  regards  efficient  operation  and  careful  after-treat- 
ment, has  yet  to  be  more  fully  appreciated  and  carried  out. 
Acute  tubotympanic  catarrh  is  the  beginning  of  most  middle 
ear  disease,  and  better  care  of  the  throats  of  children  suffering 
from  the  ordinary  infectious  diseases  is  needed. 

The  varieties  of  middle  ear  catarrh  which  must  especially 
be  distinguished  are  two  :  those  in  which  the  condition  is  due 
to  repeated  attacks  of  acute  nasal  and  nasopharyngeal  catarrh 
— to  ordinary  colds ;  and  those  in  which  a  gradual  and 
insidious  progressive  deafness  occurs  without  any  special 
history  of  frequent  colds.  In  both  of  these,  however,  the 
primary  cause  is  practically  the  same— a  badly  drained  nose. 
Almost  every  variety  of  nasal  abnormality  may  be  found  in 
the  cases  in  both  categories;  but  the  great  majority  shows 
deformities  of  the  septum,  usually  accompanied  by  enlarged 
posterior  ends  of  the  inferior  turbinates.  The  septal  deformities 
noted  range  from  marked  deflections  to  small  spurs.  Many 
large  spurs  are  but  low-situated  acute  deflections  with 
thickened  convexities.  The  effects  of  serious  and  obstructive 
deflections  are  too  well  known  to  require  detailed  description. 
It  is  not  necessary,  however,  for  a  marked  deflection  to  be 
present  for  serious  middle  ear  trouble  to  result.  Indeed,  it 
is  the  comparatively  slight  deflection  which  is  manifested  by  a 
crest  situated  low  down,  near  the  floor  of  the  nose,  that  often 
has  the  worst  effect  upon  nasal  drainage.  This  is  accentuated 
by  the  fact  that,  too  often,  the  effect  is  not  fully  appreciated  and 
temporizing  methods  by  douches  and  the  like  are  employed 
when  the  spur  ought  to  be  removed.  Such  inferior  deflections 
and  spurs  tend  to  direct  nasal  secretions  into  the  nasopharynx, 
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where  their  more  or  less  continuous  and  irritating  presence 
causes  a  chronic  nasopharyngitis  which,  sooner  or  later,  spreads  to 
the  Eustachian  tubes  and  middle  ear.  This  imperfect  nasal 
drainage  tends  also  to  such  disarrangement  of  vaso-motor 
function  that  makes  microbic  infection  easy,  and  frequent 
attacks  of  "  cold "  result.  This  is  further  predisposed  to  by 
the  fact  that  the  conformation  of  the  abnormality  is  often 
such  as  to  create  nooks  and  corners  in  which  micro-organisms 
can  find  comfortable  bases  from  which  to  act. 

The  aural  history  of  these  cases  is  usuall)'  one  of  attacks  of 
deafness  during  colds.  The  earlier  ones  are  recovered  from 
completely,  but  a  time  arrives  when  each  attack  leaves  the 
patient  more  deaf;  then  a  stage  is  reached  when  deafness  is 
permanent,  and  each  cold  leaves  it  accentuated.  The  right 
time  for  treatment  is  before  this  stage  is  reached  ;  all  measures 
taken  later  can  only  be  palliative. 

Another  form  of  nasal  abnormality,  which  is  a  prolific 
source  of  catarrhal  middle-ear  deafness,  is  the  bony  spur 
situated  far  back  in  the  nasal  cavity.  The  septum  itself  is 
often  quite  straight  or  but  very  little  deflected  in  front. 
This  spur  appears  by  anterior  rhinoscopy  as  a  pointed  or 
conical  projection,  opposite  the  posterior  part  of  the  inferior 
turbinate ;  frequently  it  comes  into  view  only  during  the 
ischaemic  effect  of  an  application  of  cocaine  and  adrenalin.  In 
realit)',  the  outgrowth  is  more  of  the  nature  of  a  semicircular 
ledge  of  bone  growing  from  the  lower  part  of  the  bony  septum, 
like  a  semicircular  doorstep,  and  having  a  strip  of  cartilage 
around  its  convex,  vertical  face.  From  close  observation  of 
many  cases,  I  am  of  opinion  that  this  form  of  septal  spur — 
which  is  very  common — is  one  of  the  most  potent  of  nasal 
abnormalities  in  the  causation  of  chronic  middle-ear  catarrh. 
It  acts  as  a  constant  source  of  irritation  to  the  inferior  turbinate 
at  its  hinder  end,  causing  it  to  become  enlarged.  The  deter- 
mining cause  of  this  irritation  may  be  either  that  the  spur, 
growing  gradually,  at  last  reaches  such  dimensions  as  to  come 
into  contact  with  the  turbinate  ;  or  the  turgescence  of  the 
turbinate  during  a  cold  is  sufficient  at  some  period  to  bring 
it  into  contact  with  the  spur.  This  contact  is  enough  to 
establish  an  irritation  which  prevents  the  turgescence  from 
subsiding,    and   a  permanently   enlarged  posterior  end    is  the 

3  G 
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result. 

When  the  posterior  end  of  the  inferior  turbinate  is  enlarged, 
the  glands  in  its  mucous  membrane  partake  in  the  hypertrophy. 
Secretions  from  these  glands  are  consequently  increased,  and, 
entering  the  nasopharynx,  irritate  it,  and  cause  a  catarrhal 
condition,  which  quickly  becomes  chronic.  These  secretions 
are  nearly  always  more  abundant  at  night,  because  the  posterior 
end  becomes  more  turgescent  from  the  effect  of  gravity  in 
the  recumbent  posture,  and  they  then  flow  directly  over  the 
Eustachian  cushion.  Examination  by  means  of  the  naso- 
pharyngoscope  will  often  show  the  cushions  of  the  Eustachian 
tubes  swollen  and  congested,  and,  when  the  condition  has 
been  operative  for  any  length  of  time,  granular. 

Probably,  too,  the  form  of  bony  spur  just  described  may 
sometimes  act  by  directing  the  incoming  current  of  air  on  to 
the  lateral  wall  of  the  nasopharynx  and  on  to  the  Eustachian 
opening.  When  such  a  spur  is  present,  the  result  upon  the 
ear  may  be  the  catarrhal  form  of  median  otitis,  starting  with 
a  cold  and  progressing  with  exacerbations,  or  the  slow,  insidious 
form  of  catarrh  without  any  special  reference  to  colds.  I  am 
of  opinion  that  the  latter  variety  of  chronic  catarrh  is  nearly 
always  due  to  the  effects  of  these  spurs. 

One  word  on  the  question  of  the  ear  earliest  affected. 
Chronic  catarrhal  deafness  usually  begins  in  one  ear  ;  some- 
times it  is  not  until  the  other  is  attacked  that  the  deafness 
is  realized.  In  an  analysis  of  cases,  I  find  that  the  side  first 
affected  often  shows  some  relation  to  the  side  on  which  the 
the  nasal  deformity  exists.  So  far  as  I  can  gather,  the  side 
first  affected  is  that  upon  which  the  patient  is  in  the  habit 
of  lying  during  sleep.  It  can  readily  be  understood  that 
irritating  secretions  in  the  nasopharynx  would  gravitate  to 
the  side  which  is  the  lower,  so  that  the  lower  Eustachian 
tube  is  the  one  more  frequently — possibly  the  only  one — 
exposed  to  their  action. 

Now  the  conditions  just  described,  as  those  most  often 
found  to  be  conducive  to  middle-ear  catarrh,  are  well-known 
to  every  rhinologist  and  otologist,  yet  their  importance  from 
the  point  of  view  of  treatment  does  not  seem  to  have  com- 
manded  the  attention  that  it  merits. 

The  general  line  of  treatment  which  seems  to  be  adopted 
when  a  patient  presents  himself  with  early  middle  ear  catarrh 
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is  to  have  recourse  at  once  to  inflation  by  catheter  or 
Pohtzer  bag,  and,  so  far  as  the  nose  is  concerned,  to  be  content 
with  prescribing  a  nasal  douche,  a  spray,  or  a  snulT,  with, 
perhaps,  the  addition  of  an  occasional  application  of  the 
galvano-cautery  to  the  turbinates.  If  the  case  is  in  an  early 
stage,  or  has  not  yet  progressed  very  far,  the  result  is  good. 
It  is,  however,  good  only  for  a  time  ;  relapse  comes  presently 
and  more  inflation,  more  nasal  douching,  more  cautery  are 
tried,  probabl)'  with  less  success.  Relapse  occurs  in  nine 
cases  out  of  ten,  for  the  cause  has  not  been  treated  ade- 
quately. Often  then  only  is  serious  correction  of  nasal 
abnormality  attempted  :  when  it  is  too  late.  Perhaps  more 
enterprise  is  shown  by  direct  local  treatment  of  the  naso- 
pharynx, but,  unless  the  cause  of  the  nasopharyngeal  con- 
dition is  carefully  sought  out  and  treated,  ultimate  failure  is 
inevitable. 

The  proper  course  to  pursue  in  dealing  with  these  cases 
is  :  first,  to  make  a  complete  physical  and  functional  examina- 
tion of  the  ear,  so  that  its  exact  condition  as  regards 
tympanum.  Eustachian  tube,  and  hearing,  is  recognized ; 
secondly,  to  examine  the  nasopharynx  and  nasal  cavities  to 
ascertain  their  condition  and  causative  relation  to  the  affected 
ear  or  ears  ;  and  thirdly,  to  adapt  treatment  judiciously  to  the 
individual  case,  always  bearing  in  mind  that  the  removal  of 
the  cause  is  of  paramount  importance.  A  few  words  upon 
each  of  these  three  heads  is  necessary. 

In  examining  the  ear,  the  condition  of  the  membrana 
tympani  and  of  the  Eustachian  tube  must  be  ascertained,  but 
the  results  of  functional  testing  by  whispered  and  spoken 
speech  and  by  tuning  forks  is  of  equal  if  not  of  greater  import- 
ance. Speech  is  the  most  useful  test,  not  only  from  the  point 
of  view  of  prognosis,  but  for  ascertaining  the  progress  of  the 
case  during  treatment.  My  own  experience  goes  to  show 
that,  so  long  as  any  whisper-hearing  remains,  the  prognosis 
is  encouraging,  being  better  in  direct  proportion  to  the  amount 
retained.  As  regards  tuning-fork  tests,  if  Rinne's  reaction  is 
negative  only  for  low  forks,  especially  if  the  disproportion 
between  bone  and  air  conduction  is  not  verj'  marked,  prognosis 
is  not  bad.  Another  point  in  prognosis  is  the  amount  of  loss 
of  hearing  by  air  for  low  tones.  The  smaller  the  reduction  in 
low-tone  hearing,  the  better  the  prognosis.     When  the  loss  is 
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up  to  and  including  the  C  128  fork,  Rinne  is  markedly  negative 
or  negative  for  both  high  and  low  forks  (C  128  and  C  512  are 
the  best  to  use),  and  the  whisper  can  no  longer  be  distin- 
guished, prognosis  is  bad.  I  ignore,  here,  the  presence  or 
absence  of  paracusis  Willisii,  for  I  am  speaking  rather  of  the 
early  stages  of  catarrhal  middle  ear  deafness.  Moreover,  the 
presence  of  this  symptom  means  that  both  ears  are  seriously 
involved. 

The  second  point  concerns  the  examination  of  the  nose  and 
nasopharynx.  The  former  should  be  inspected  by  anterior 
rhinoscopy,  both  without  and  with  the  use  of  cocaine  and 
adrenalin.  In  no  case  should  the  routine  examination  of  the 
nasal  cavities  under  cocaine  be  omitted.  It  is  sufficient  gently 
to  pass  a  wool-armed  probe,  dipped  in  a  solution  of  equal 
parts  of  10  per  cent,  cocaine  and  i  in  100  epinin  (or  i  in 
1,000  adrenalin),  over  the  mucous  membrane  of  the  anterior 
half  of  each  nasal  chamber.  This  is  more  efficient  and  less 
haphazard  than  the  use  of  the  spray.  By  this  means  suffi- 
cient ischaemia,  without  inconvenience  to  the  patient,  is 
obtained  to  ensure  a  full  inspection  of  any  abnormality  of 
the  septum  present,  and  by  it  alone  can  the  existence  of  a 
posterior  bony  spur  be  detected  in  many  cases. 

The  nasopharynx  can  be  examined  by  means  of  the  pos- 
terior rhinoscopic  mirror  or  by  an  electric  nasopharyngoscope. 
It  is  better  to  use  the  former  instrument  before  the  nose  is 
placed  under  cocaine,  for  the  condition  of  the  posterior  ends 
of  the  inferior  turbinates  and  of  the  Eustachian  cuslj^ns  can 
better  be  ascertained.  For  the  electric  nasopharyngoscope,  it 
is  usually  necessary  to  cocainize  the  lower  part  of  the  septum. 
The  instrument  I  prefer  to  employ  is  that  of  Holmes,  which 
is  passed  like  a  Eustachian  catheter  and  can  be  used  from 
one  side.  This  reveals  well  the  condition  of  the  post-nasal 
space,  and  by  its  means  adhesions  or  growths  in  the  ostium 
of  the  tube  can  be  accurately  observed. 

Having  ascertained  with  as  much  detail  as  possible  the 
exact  condition  of  the  patient,  including  his  general  state  of 
health,  and  especially  that  of  his  digestive  and  circulatory 
organs,  then  and  then  only  can  the  question  of  treatment  be 
considered.  When  the  case  is  in  an  early  stage  and  the 
prognosis   is   favourable,  there  can  be   no  other  coiu-se  open 
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than  to  remove  the  cause.  There  can  and  must  be  no  half 
measures.  When  a  well-marked  spur  or  deflection  is  present, 
the  use  of  nasal  douching,  sprays,  snuffs  or  the  application 
of  the  cauter)'  to  the  turbinates  is  merely  playing  with  the 
case,  and  will  lead  eventually  to  disaster. 

Here  I  would  wish  to  say  something  as  regards  the  use,  or 
rather  abuse,  of  the  galvano-cautery,  in  dealing  with  the  nose. 
Except  in  verj'  rare  cases,  I  have  entirely  abandoned  this 
method  for  some  time  past,  basing  my  conduct  on  the  argument 
that  when  the  septum  is  abnormal,  a  structural  alteration  is 
necessary,  and  that  the  less  organs  which  have  a  distinct  and 
active  physiological  function  to  perform  are  interfered  with 
the  better.  I  am  pleased  to  find  that  the  Annals  of  Otology 
for  September,  1914  (Vol.  XXIII.,  p.  563)  contains  a  short 
paper  by  Wales  entitled  "  Cauterisation  of  Mucous  Membranes, 
Particularly  of  the  Xasal  Mucosa — A  Protest."  Calling  atten- 
tion to  the  fact  that  the  function  of  the  nose  is  the  matter 
of  greatest  importance  in  the  treatment  of  all  nasal  diseases, 
the  author  protests  vigorously  against  the  "  reprehensible 
destruction  of  the  nasal  mucosa  "  by  cauterization,  which,  he 
says,  of  any  kind,  almost  without  exception,  should  never 
be  used  in  the  nose.  The  exceptions  are  "  those  cases  of 
haemophylia  or  such  conditions  where  it  is  necessary  to  save 
life."  The  nasal  mucosa  should  be  treated  with  the  utmost 
gentleness.  The  strongest  argument  against  cauterization  of 
any  kind  is  that  a  slight  pathological  condition  is  increased 
to  a  graver  one.  Wales  sums  up  in  a  paragraph  which  should 
be  printed  in  everj'  text-book  of  rhinology  :  "  Cauterization  is 
a  method  of  getting  results  without  thought  of  final  conse- 
quences. It  is  irrational  and  lessens  the  efficiency  of  the 
nose  by  destroying  the  integrity  of  the  ciliated  columnar 
epithelium,  leaving  in  its  place  tissue  which  cannot  carry 
on  a  single  function  of  the  nose."  With  these  remarks,  I  am 
in  complete  agreement. 

When  a  nose  is  ill-drained  by  reason  of  septal  deformity, 
it  is  the  septum  that  must  be  dealt  with  and  not  the  tur- 
binates. A  few  years  ago,  the  operations  dealing  with  the 
septum  were  mostly  very  unsatisfactory,  and  rhinologists 
often  had  to  attack  the  turbinates  in  order  to  restore  the 
patency   of   the    nasal    passages.       Even    then,    however,    a 
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cutting  operation  was  better  than  the  cautery.  But  with 
the  modern  submucous  resection  of  the  nasal  septum  ideal 
results  can  be  obtained  by  the  exercise  of  reasonable  skill. 
This  is  the  most  scientific  operation  ever  introduced  into 
rhinology,  since  it  gives  good  and  permanent  results,  and 
can  be  adapted  to  any  kind  of  deformity.  Small  spurs  can  be 
removed  by  other  methods,  but  I  am  of  opinion  that,  in  the 
majority  of  cases,  the  resection  operation  for  spurs,  and 
especially  for  the  posterior  spur,  is  the  most  sure. 

In  very  early  cases,  the  effect  of  the  restoration  of  the 
nose  as  to  its  proper  function  follows  quickly,  and,  in  some 
instances,  the  ears  recover  without  further  treatment.  Others 
may  require  a  short  course  of  inflation,  etc.  The  possible 
necessity  of  constitutional  treatment  in  addition,  must  not  be 
lost  sight  of. 

When  a  case  has  already  progressed  considerably  on  the 
way  to  permanent  deafness  in  one  or  both  ears,  there  are 
two  points  that  must  be  borne  in  mind  in  the  decision  as  to 
treatment  :  the  possibility  of  improvement  or,  failing  that, 
the  possibility  of  arresting  the  progress  of  the  deafness.  It 
is  best,  in  these  cases  of  doubt,  to  take  the  patient  into  one's 
confidence ;  to  explain  the  exact  nature  of  the  condition  and 
the  possibilities  of  treatment  on  the  one  hand,  and  of  leaving 
things  alone  on  the  other.  It  seems  reasonable  to  expect 
that,  in  a  certain  number  of  cases,  removal  of  the  cause  will 
at  least  arrest  the  progress  of  the  effect.  Indeed,  I  am 
morally  certain  that  quite  a  third  of  these  cases  will  retain 
what  hearing  is  left  to  them,  either  permanently  or  for  a 
longer  period  than  would  otherwise  have  obtained,  if  the 
determining  cause  in  the  nose  and  nasopharynx  is   corrected. 

I  do  not  pretend  to  assert  that  the  conditions  I  have 
described  are  responsible  for  the  origin  of  all  cases  of  middle 
ear  catarrh,  but  they  are  undoubtedly  so  in  the  great 
majority  of  them.  A  certain  number  of  cases  arise  from 
the  continued  influence  of  toxaemias,  of  which  I  believe 
pyorrhoea  and  intestinal  stasis  to  be  the  most  frequent.  In 
many  instances,  too,  in  which  nasal  conditions  are  directly 
responsible  as  causative  factors,  the  catarrh  is  aggravated  by 
such  toxaemias,  which  are  sometimes  instrumental  in  keeping 
up  the  nasopharyngitis  after  the  nose  has  been  corrected. 
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The  outbreak  of  the  War  in  August  profoundly  affected 
the  output  of  medical  literature  during  the  latter  half  of  the 
year,  and  gynaecological  literature  has  suffered  with  other 
branches  of  medical  science. 

UTERINE    HEMORRHAGE. 

Considerable  attention  has  been  paid  to  the  subject 
of  uterine  haemorrhage  both  from  an  anatomical  and  thera- 
peutical standpoint. 

The  "Pathologic  Physiology  of  Uierine  Bleeding"  is 
considered  by  E.  Novak  in  a  paper  published  in  the  Journal 
of  the  American  Medical  Association  for  19 14,  of  which  the 
following  are  the  most  important  points  in  the  author's 
summary. 

1.  Menstruation — a  physiological  phenomenon — should  be 
the  fundamental  starting  point  in  a  study  of  pathological 
uterine  bleeding. 

2.  The  factors  concerned  in  normal  menstruation  are  : 

a.  An  ultimate  cause  situated  in  the  ductless  gland  chain, 

the  ovary  being  the  most  important  in  this  relation. 

b.  A     nervous     mechanism,     essentially    vasomotor     in 

character. 

c.  The  pelvic  organs,  particularly  the  uterus  and  its  lining 

membrane. 

3.  The  causes  of  abnormal  uterine  bleeding  may  therefore 
be  grouped  as : 

a.  Fundamental,    involving    disturbances    of   the    internal 

secretions. 
b.  Nervous,  exerting   their    eflect  mainly  through    vaso- 
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motor  nerves. 
c.  Anatomical,  in  which  structural  changes  are  present  in 
the  uterus  and  other  pelvic  organs. 

4.  There  is  good  reason  to  believe  that  much  light  will 
be  thrown  on  the  fundamental  causes  of  uterine  bleeding  by 
clinical  methods  of  study  on  the  relation  known  to  exist 
between  the  ductless  glands  and  the  sympathetic  and  cranio- 
sacral nervous  system. 

The  recent  studies  in  the  function  of  the  ductless  glands 
seem  to  point  the  way  to  a  better  understanding,  not  only  of 
the  cause,  but  what  is  still  more  important,  of  the  treatment 
of  menstrual  disorders,  which  are  prone  to  test  the  therapeutic 
ingenuity  of  the  practitioner  to  the  uttermost.  There  are 
many  individuals  encountered  in  the  practice  of  all  of  us, 
who  whilst  not  being  marked  examples  of  the  effects  produced 
by  absence  of  one  or  more  internal  secretions,  yet  are  what 
may  be  termed  "  borderland  cases,"  and  in  these  menstrual 
irregularities  are  prone  to  occur  in  addition  to  other  well- 
known  signs.  The  marked  effect  produced  by  thyroid  extract, 
in  suitable  doses,  not  only  in  amenorrhoea  but  in  menorrhagia, 
is  now  well  established.  Although  the  same  good  effect 
cannot  at  present  be  claimed  for  pituitary  or  ovarian  extracts, 
no  doubt  further  research  will  enable  us  to  obtain  more 
reliable  preparations  and  more  guidance  concerning  their 
administration. 

There  is  probably  no  branch  of  treatment  in  which  the 
results  have  been  so  unsatisfactory  in  the  past.  Yet  such 
disorders  are  exceedingly  common,  and  for  this  reason  alone 
demand  careful  study.  To  cite,  for  example,  amenorrhoea,  a 
symptom  of  everyday  occurrence  in  practice,  is  usually  treated 
by  iron  on  the  assumption  that  it  is  due  to  anaemia.  But 
many  such  patients  are  not  aneemic,  and  are  not  cured  by  iron, 
which  should  teach  us  to  search  for  a  further  cause.  The 
administration  of  thyroid  produces  marked  benefit  in  such 
cases,  and  even  if  there  be  some  anajmia,  the  combination  of 
iron  and  thyroid  is  productive  of  a  pronounced  effect  on  men- 
struation. The  same  is  true  in  the  treatment  of  certain 
examples  of  menorrhagia — those  in  which  no  anatomico- 
pathological  cause  can  be  detected.  But  such  treatment 
must  be  founded  on   accurate   diagnosis,  for  nothing  can  be 


RECENT   WORK  IN   GYNECOLOGY.  815 

more  reprehensible  than  to  employ  these  methods  in  the 
presence  of  a  gross  pathological  lesion  in  the  uterus  or 
adnexae. 

Uterine  bleeding  is  further  treated  by  radium,  which  is  the 
subject  of  a  paper  by  Howard  Kelly  and  C.  F.  Burnam, 
entitled  '"  Radium  in  the  Treatment  of  Uterine  Haemorrhage 
and  Fibroid  Tumours,''  pubhshed  in  the  Journal  of  the 
American  Medical  Association  for   1014,  Ixiii,  p.  622. 

Kelly  and  Burnam  divide  pathological  uterine  bleeding  into 
four  groups : — 

1.  Bleeding   uteri  without    demonstrable   lesions — the   so- 

called  myopathica  haemorrhagica. 

2.  Bleeding  uteri  m  young  girls — the  cause  of  which  may 

fall  into  those  in  group  one  or  three. 

3.  Bleeding  uteri   from   polypoid   endometrium,   i.e.,  poly- 

poid endometritis. 

4.  Bleeding  myomatous  uteri. 

The  technique  adn'sed  is  filtration  through  glass  o'  5  mm.  of 
platinum,  0' 5  mm.  of  zinc  foil,  and  0*3  mm.  of  rubber.  Such  an 
apparatus  suitably  shaped  is  introduced  into  the  uterine  cavit}'. 
Cervical  applications  alone  are  found  to  be  less  reliable, 
demanding  much  more  radiation  to  secure  results.  As  a 
preliminary  to  the  introduction  of  the  radium,  the  patient 
is  given  nitrous  oxide,  and  then  thoroughly  curetted  and 
examined  fully  under  complete  anaesthesia. 

The  amounts  used  intra-uterine  in  the  fibroid  cases  have 
varied  from  30  m.g.  to  560  m.g.  and  the  time  of  application 
from  one  and  a  half  hours  to  forty-eight. 

In  the  young  girl  class,  the  amount  of  radium  introduced 
has  been  as  small  as  12  m.g. 

From  their  experience  the  authors  draw  the  following 
conclusions  : — 

1.  In  the   classes  of  cases    cited,   radium  completely  and 

permanently  controls  uterine  haemorrhage. 

2.  The  rays  have  a  specific  and  direct  action  upon  fibroid 

tumours,  causing  them  to  disappear  completely  or 
be  greatly  reduced  in  size.  Furthermore,  it  does 
not  destroy  the  ovaries. 

3.  Radium   can   bring  about    a   complete   amenorrhor^a   at 


8i6  THE    PRACTITIONER. 

any  age. 

4.  The  menopausal   symptoms  which  follow  the  amenor- 

rhoea  are  absent  in  50  per  cent,  of  cases,  and  mild 
in  nearly  all  of  them. 

5.  Intra-uterine  radiation,  in    contradistinction   to  cervical 

or  vaginal,  is  the  method  of  choice.  Abdominal 
radiation  in  conjunction  may  add  to  the  rapidity 
of  the  results. 

6.  Radium   radiation  is   preferable   to  surgical    procedures 

in  the  large  majority  of  cases.  If  radium  fails, 
surgery  may  have  a  chance,  and  there  can  be  no 
harm  in  the  waiting. 

7.  Radium  is  preferable   to    the  Rontgen  rays,  because  it 

is  simpler  of  application,  acts  more  rapidly,  and  with 
more  intensity  on  the  uterus  than  upon  the 
ovaries. 

There  is  a  distinct  danger  of  infection  resulting  in  metritis 
and  salpingitis  following  this  treatment,  and  it  is  to  be  noted 
that  in  one  of  the  author's  cases  a  pelvic  abscess  formed. 
The  number  of  "fibroids"  treated  was  21,  monorrhagia  or 
metrorrhagia  being  present  in  19, 

The  number  of  patients  observed,  and  the  time  during 
which  these  observations  have  been  carried  out,  are  not 
sufficient  to  justify  any  change  in  the  method  of  treating 
"  fibroids."  More  information  is  required  concerning  after- 
results,  especially  the  onset  of  degenerative  changes.  In  one 
case,  the  treatment  failed  and  surgical  treatment  was  employed. 
There  is  probably  no  major  operation  performed  at  the  present 
time,  which  yields  more  satisfactory  results  in  the  hands  of  a 
competent  operator,  than  the  removal  of  a  fibroid.  Fashion 
has  decreed  from  time  to  time  that  a  trial  should  be  given 
to  palliative  methods,  but  each  in  turn  has  been  found 
wanting  and  finally  abandoned. 

Now,  radium  enters  the  field,  but  it  will  require  brilliant 
results  and  long-standing  observations  to  establish  supremacy 
over  surgical  treatment,  which  rids  the  patient  for  ever  of 
a  tumour  that  may  at  any  time  cause  complications  and 
sequelae  of  a  dangerous  character. 

The  non-destructive  effect  on  the  ovaries  is  important,  if 
it  is  proved,  but  the  authors  do  not  supply  the  proof. 
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RADIUM  IN  THE  TREATMENT  OF  CANCER  OF  THE  FEMALE  GENITALIA. 

A  large  number  of  papers  have  been  published  on  the 
treatment  of  uterine  and  vaginal  cancers  by  radium.  In 
many,  the  authors  seem  to  have  lost  that  judicial  sense  of 
proportion,  which  is  so  frequently  absent  in  the  writing  of  the 
enthusiast  for  "  new  treatment."  To  extract  the  sweet  drops 
of  truth  from  such  a  mass  of  speculation  and  experiment 
daily  becomes  more  difficult. 

"  Can  radium  cure  cancer  ? "  is  the  question  that  the  patient 
reader  wishes  to  ask.  In  seeking  an  answer,  one  is  confronted 
with  a  collection  of  incomplete  reports,  wherein,  perhaps,  the 
after-history  has  not  extended  beyond  a  month  or  two,  or 
is  conspicuously  absent.  How  then  can  the  practitioner 
obtain  the  information  necessary  to  guide  his  patients 
who  are  anxious  to  submit  themselves  to  treatment  by 
radium,  when  the  statements  of  "authorities"  at  home  and 
abroad  are  so  much  at  variance  ?  Let  me  attempt  to  answer 
this  question,  and  to  consider  the  place  radium  should  occupy 
in  our  fight  against  this  dread  disease. 

Radium  is  not  a  specific  cure  for  cancer,  and  there  is  no 
justification  for  recommending  radium  in  the  place  of  operative 
treatment.  It  is  further  unjustifiable  to  submit  an  early  car- 
cinoma to  prolonged  radium  treatment,  for  the  chances  of  a 
successful  operation  are  decreased  by  the  delay.  What,  then, 
can  be  claimed  for  radium. 

Cancers  of  the  vagina  or  vulva,  which  can  be  irradiated 
directly,  are  favourably  influenced,  as  shown  in  skin  carci- 
nomata. 

Inoperable  cases  may  be  improved,  pain,  bleeding,  and 
discharge  undergoing  diminution.  Treatment  by  radium  has 
in  a  few  cases  rendered  subsequent  operation  possible  by 
causing  increased  mobility  of  the  uterus  and  some  recurrences 
have  for  a  time  been  favourably  influenced.  Here,  however,  a 
word  of  caution  is  necessary,  for  if  the  primary  operation  has 
been  as  extensive  as  should  be  done  for  uterine  cancer,  and  if 
the  disease  recurs,  radium  treatment  may  cause  sloughing  and 
serious  injury  to  the  pelvic  contents. 

Thus,  as  far  as  its  application  to  cancer  in  the  female 
genitals  is  concerned,  radium  has  not  proved  the  wonderful 
remedy   that  enthusiasts  would   have  us  believe.     Indeed,  it 
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runs  a  risk,  in  consequence  of  the  usual   reaction,  of  being 
gradually  discredited  in  favour  of  other  methods. 

ABDOMINAL    CJ-SAREAN    SECTION    FOR    ECLAMPSIA. 

Professor  Reuben  Peterson '  has  done  good  work  in  publish- 
ing a  "  Critical  Review  of  500  Published  and  Unpublished  Cases 
of  Abdominal  Caesarean  Section  for  Eclampsia."  The  treatment 
of  this  serious  complication  of  pregnane)'  is  still  the  subject 
of  much  controversy  throughout  the  medical  world.  In  this 
country,  palliative  methods  of  treatment  are  most  favoured,  a 
fact  which  is  emphasized  by  the  small  number  of  operations 
included  in  Peterson's  list  which  have  been  performed  in  Great 
Britain. 

The  first  successful  Caesarean  section  for  eclampsia  in 
Great  Britain  was  done  by  the  writer  of  this  article,  and  a 
full  account  was  published  in  the  Lancet-  for  1910.  The 
reluctance  to  have  recourse  to  operative  treatment  has  been 
due  to  the  study  of  mortality  statistics  compiled  over  a 
long  series  of  years  ;  these  include  many  cases  operated  on 
at  a  time  when  the  technique  of  Caesarean  section  was  not 
as  perfect  as  it  is  to-day. 

Moreover,  if  the  operation  is  only  employed,  when  other 
methods  have  been  tried  and  have  failed,  or  after  repeated 
attempts  to  deliver  have  been  made  and  the  genital  passage 
infected,  then  the  mortality  rate  must  still  remain  high. 
Peterson  shows  that  under  favourable  circumstances  the 
mortality  of  the  operation  is  gradually  diminishing,  and  in 
one  series  of  sixty  cases  it  was  as  low  as  15  per  cent. 
Further,  the  sooner  the  operation  is  done  after  the  onset 
of  the  iits,  the  better  is  the  result  both  to  mother  and  child. 
If,  moreover,  the  cause  of  the  disease  be  some  toxin  or 
toxins  elaborated  by  the  foetus  or  placenta,  then  the  sooner 
both  are  removed  the  better  for  the  patient. 

To  sum  up,  the  best  course  to  pursue  would  appear  to  be 
that  after  the  first  fit  a  consultation  should  be  held  to  discuss 
the  question  of  rapid  delivery,  and  that  method  should  be 
adopted  which    causes   the   least   amount   of  disturbance    to 

'  Avierican  Journal  of  Obstetrics,  June,  1914. 

'  McCann  :  "  Cesarean  Section  in  the  Treatment  of  Eclampsia  Gravidarum," 
Lancet,  1910,  II.,  789-792. 
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mother  and  child.  0(  all  the  methods,  abdominal  Cajsarean 
section  is  the  one  which  causes  the  least  disturbance,  and 
for  this  reason  is  destined  to  take  a  more  prominent  place 
in  the  future  treatment  of  this,  the  most  dreaded  complication 
of  pregnancy. 

THE    EMPLOYMENT    OF    HTPOPHYSARY    OPOTHERAPY    :n    GYNAECOLOGICAL 
PRACTICE.       ITS    IMMEDIATE    RESULTS. 

In  a  series  of  over  400  cases,  Jayle  attempted  to  determine 
the  immediate  effect  of  the  administration  of  a  pituitary 
preparation  upon  patients  affected  with  various  utero-ovarian 
troubles.  The  gland  selected  was  that  of  the  ox  prepared 
after  the  method  of  Chody.  The  preparation  was  administered 
subcutaneously.  Each  ampulla  corresponds  to  0-05  gm. 
of  the  posterior  lobe.  The  injections  were  given  every  other 
day,  beginning  with  one-fourth  of  an  ampulla,  the  dosage 
being  increased  daily  so  that  a  whole  ampulla  was  given  as 
the  fourth  dose. 

General  reaction  was  noted  at  once ;  it  consisted  of 
blanching,  colicky  pains,  headache,  and  insomnia. 

Ten  cases  taken  from  the  series  are  briefly  reported,  the 
following  results  being  obtained  :  diminution  and  often  com- 
plete arrest  of  uterine  discharges,  relief  of  pain  arising  from 
salpingitis,  metritis,  and  parametritis  ;  regulation  of  the 
menses  ;  and  control  of  haemorrhage  due  to  subinvolution 
metritis  and  sclerosis  of  the  uterine  vessels. 

If  these  results  are  confirmed,  then  pituitary  preparations 
will  take  an  important  place  in  our  therapeutic  armament- 
arium. But,  as  already  stated,  the  preparations  of  pituitary 
gland  obtainable  in  this  country  do  not,  at  least  in  the  writer's 
experience,  fulfil  the  results  expected  of  them. 

THE    QUESTION    OF    AUTO-INFECTION    IN    GYNAECOLOGY. 

Unfortunate  results  after  gynaecological  operations,  even 
classed  under  the  title  "  minor  gj'naecological  operations," 
always  bring  up  anew  the  question  of  autogenous  or  endo- 
genous infection.  For  this  reason  Benthin  examined  500 
cases  bacteriologically,  The  mortality  in  those  with  hajmolytic 
streptococci  was  29-4  percent.,  whilst  in  the  cases  in  which  they 
were  not  present  it  was  4-2  per  cent.    An  attempt  must  be 


820  THE  PRACTITIONER. 

made  before  the  operation,  to  free  the  vaginal  secretion  from 
bacteria,  especially  from  hiemolytic  streptococci.  The  most 
effective  method  seems  to  be  warm  douches  with  i  in  i,ooo 
bichloride  of  mercury. 

A  warning  is  needed,  owing  to  the  "  aseptic  craze " 
exerting  a  dominating  influence. 

Disastrous  consequences,  due  to  defective  preparation  and 
disinfection,  have  resulted  from  the  performance  of  trivial 
operations  on  the  uterus  and  vagina,  because  the  bacillus  coli 
and  not  a  streptococcus  may  be  the  active  organism.  But 
although  the  former  may  not  lead  to  the  death  of  the  patient, 
yet  the  local  effects  may  be  such  as  to  cause  long  continued 
or  permanent  suffering  with  important  pathological  changes 
in  the  uterus  and  adnexae. 

The  discharge  from  a  uterine  cancer  not  infrequently  con- 
tains streptococci,  and  their  existence  increases  considerably 
the  risk  of  any  operation. 

Too  much  stress,  therefore,  cannot  be  laid  on  thorough 
disinfection  of  the  vulva,  vagina,  and  cervical  canal  before  any 
operation,  however  "  trivial "  it  may  be  supposed  to  be. 
Vaginal  injections  should  be  comfortably  warm,  >iot  hot,  for  the 
latter  produce  oedema  of  the  vaginal  walls  and  desquamation 
of  epithelium,  thus  tending  to  retard  the  healing  of  any  cut 
surface. 

THE    SIGNIFICANCE    OF    PAIN    IN    THE    RIGHT    ILIAC    FOSSA    IN    YOUNG    WOMEN. 

This  common  symptom  is  the  subject  of  a  paper  by 
Winslow.'  Right-sided  pain  is  usually  thought  to  be  due  to 
appendicitis.  The  acute  cases  or  the  chronic  cases  with 
definite  localizing  symptoms  are  readily  recognized.  In 
this  author's  experience,  this  symptom  in  young  women 
is  often  due  to  some  other  cause.  Some  are  of  undoubted 
hysterical  or  neurotic  origin,  but  with  some  underlying 
physical  cause. 

He  differentiates  from  enteroptosis  by  injecting  the  colon 
with  bismuth  and  by  X-rays  ;  from  nephroptosis,  by  palpation 
of  the  kidney  under  anaesthesia  if  necessaiy;  from  disease 
of  the  right  tube,  by  vaginal  examination.  In  several  opera- 
tions  for  supposed  appendicitis,  a  small  ovarian  tumour  was 

'  Hasp.  Bull.  Uttiv.'^Med.,  1914,  X.,  81. 
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found. 

Cholelithiasis  with  distended  gall-bladder  may  simulate 
appendicitis,  but  percussion  over  the  gall-bladder  will  elicit 
marked  tenderness,  and  the  gall-bladder  can  be  detected  under 
anaesthesia  if  necessary.  Stone  in  the  right  ureter  gives 
urinary  symptoms  with  blood  in  the  urine.  -Abdominal  crisis 
due  to  Meckel's  diverticulum,  perforating  ulcers,  intestinal 
obstruction,  and  pneumonia,  particularly  in  children,  are  to 
be  considered.     In  typhoid  fever,  the  fever  precedes  the  pain. 

This  author  states,  in  conclusion,  that  he  has  come  to 
believe  that  in  young  women,  unless  the  symptoms  of  appen- 
dicitis are  frank  and  clear,  the  condition  is  probably  something 
;lse.  Pain  and  tenderness  in  the  right  side  without  rigidity, 
elevation  of  temperature,  and  leucocytosis  is  usually  not 
appendicitis.  Again,  apparently  severe  and  long  continued 
pain  in  the  right  side  in  girls  is  more  likely  to  be  neurotic 
than  appendiceal.  Pain  may  also  be  reflected  from  the 
pelvic  organs  or  some  of  the  other  viscera,  and  the  primary 
seat  of  the  disturbance  may  be  determined  b}'  a  more  careful 
examination. 

There  is  probably  no  more  common  symptom  in  women 
than  pain  in  one  or  other  iliac  region,  and  a  careful  exami- 
nation is  needed  to  determine  the  cause.  I\Iost  frequently 
the  pain  is  intestinal  in  origin,  originating  in  the  caecum  and 
appendix  on  the  right  side  and  the  sigmoid  colon  on  the  left. 
The  ovaries,  however,  are  too  frequently  blamed,  and  the 
treatment  employed,  even  the  removal  of  one  or  both,  proves 
futile. 

The  terms  "  neurotic  or  hysterical "  applied  to  such 
symptoms  frequently  imply  that  a  definite  physical  basis  for 
the  suffering  has  not  been  discovered.  The  more  thoroughly 
the  physical  examination  is  carried  out  and  the  possibilities 
considered,  the  less  will  be  heard  of  "  neurotic  or  hysterical 
origin."  A  recent  instance  in  the  writer's  experience  serves  as 
a  useful  illustration. 

A  young  woman,  who  had  suffered  from  chronic  pain  in  the 
right  iliac  fossa,  at  times  increased,  was  examined  under 
anaesthesia  at  an  important  hospital.  Xothing  was  detected, 
and  she  was  discharged,  being  informed  that  the  trouble  was 
neurotic.     As  her  pain  continued  and  interfered  with  her  liveli- 
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hood  as  a  dressmaker  she  sought  further  advice.  The  pain  and 
locah'zed  tenderness  suggested  some  trouble  in  the  region  of 
the  appendix,  and  on  exploring  the  abdominal  cavity  a  well- 
marked,  right-angled  kink  of  the  appendix  was  discovered. 
Complete  cure  of  the  pain  has  resulted,  since  the  appendix 
was  removed. 

Kinks  of  the  appendix,  produced  by  adherent  bands 
attached  to  the  tip  or  to  portions  of  the  appendicular  wall,  are 
exceedingly  common  in  the  female.  They  give  rise  to  pain 
persisting  and  increasing  at  intervals  often  most  marked  before 
the  onset  of  the  menstrual  flow.  They  do  not  cause  "  rigidity, 
elevation  of  temperature,  or  leucocy tosis."  Should  pregnancy 
supervene,  the  pain  may  disappear,  or,  what  is  not  uncommon, 
may  increase  so  as  to  demand  surgical  treatment.  No  doubt 
the  growth  of  the  uterus  altering  the  anatomical  relations 
may  "  cause  the  pain  to  shift." 

Chronic  appendicitis  in  women  is  characterized  by  increased 
pain  before  the  onset  of  menstruation,  and  physical  examination 
may  reveal  some  enlargement  of  the  right  ovary.  Too  often 
the  ovary  is  blamed  and  removed  only  to  find  that  the  old  pain 
persists.  The  change  in  the  ovary  is  secondary,  and  of  the 
nature  of  a  chronic  oedema,  which  proceeds  to  a  natural  cure 
when  the  appendix  is  excised. 

Yet  another  common  cause  of  "  right  sided  pain  "  is  delay 
in  the  passage  of  the  intestinal  contents.  The  ceecum  may 
then  be  found  filled  with  faecal  matter.  The  majority  of  such 
cases  yield  to  medical  treatment,  but  in  the  event  of  failure  the 
appendicular  region  should  be  explored. 
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SYPHILIS   IX   THE   DIFFERENTIAL   DIAGNOSIS 
OF  TUBERCULOSIS. 

Py  a.  SALUSBURY  MACNALTY,  M.A..  M.D. 

Late  Medical  Registrar   t»  the  London  Hospital,  and  Resident  Medical 
Officer  to  the  Hospital  for  Consumption,  Brampton,  S.W. 

The  purport  of  this  communication  is  to  call  attention  to 
certain  manifestations  of  syphilis,  which  may  be  confounded, 
from  time  to  time,  with  pulmonary  and  glandular  tuber- 
culosis. 

The  varieties  of  disease  which  it  is  proposed  to  consider 
from  this  point  of  view  fall  into  two  groups  : — 

A.  Syphilis  of  the  Limg. 

B.  Syphilitic  Adenitis. 

A.    SYPHILIS   OF   THE    LUNG    AND    PULMONARY    TUBERCULOSIS. 

Osier  states  that  syphilis  of  the  lung  is  a  very  rare 
disease.  "  In  2,800  post-mortems  at  the  Johns  Hopkins 
Hospital,  there  were  12  cases  with  syphilitic  disease  of  the 
lungs  ;  in  8  of  these  the  lesions  were  in  congenital  syphilis. 
In  II  cases  there  were  definite  gummata.  Clinicallj'^,  the 
presence  of  syphilis  of  the  lung  was  suspected  in  these 
cases." 

This  view  as  to  the  rarity  of  the  disease  is  supported  by 
Sir  J.  Kingston  Fowler  and  by  such  writers  as  Bandelier  and 
Roepke,  all  of  whom  base  their  opinion  on  post-mortem 
evidence. 

On  the  other  hand,  many  authorities  incline  to  the  view 
that  syphilis  of  the  lung  often  escapes  recognition.  This  may 
verj'  readily  be  so,  for — 

a.  Syphilis    of  the   lung  is   liable  to  be  confounded  with 

pulmonary  tuberculosis. 

b.  A  large   proportion   of  cases    of  all   disease   in    Great 

Britain  do  not  come  to  post-mortem. 

c.  If  other  syphilitic  lesions  are  exhibited,   the  pulmonary 

condition  will  be  treated  unawares  or  alternatively 
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will  be  diagnosed    as   pulmonary  tuberculosis   com- 
plicating   syphilis.     (The    consequent    improvement 
in  the  pulmonary  lesion  will  be  ascribed  to  successful 
tuberculosis  treatment,  carried  out  simultaneously.) 
d.  In   the   non-gummatous   variety  of  pulmonary   syphilis 
at  autopsy  there    are  no  characteristic  lesions,  and 
the  condition  will  be  classified  under  such  a  general 
term  as  "  fibrosis  of  the  lung." 
Excluding    congenital    pulmonary    syphilis,     "  the    white 
pneumonia  of  the  foetus,"  pulmonary  syphilis  occurs   in   two 
forms  : — 

I.  The  gummatous  form. — The  lesion  in  this  variety  assumes 
the  form  of  definite  gummata  of  varying  size,  of  a  yellowish- 
gray  colour,  caseous,  embedded  in  tough  connective  tissue, 
and  more  numerous  towards  the  root  of  the  lung.  With  this 
appearance,  areas  of  pneumonic  consolidation  may  be  associated. 
If  extensive  gummata  are  present  in  the  lung,  there  is  a 
possibility  that  they  may  undergo  great  caseation  and  may 
break  down,  giving  rise  to  cavity  formation. 

Osier  records  a  case  of  this  rare  type,  the  only  one  that 
has  fallen  under  his  observation. 

It  was  that  of  a  man,  aged  27,  who  had  had  for  a  year  cough  and 
blood-stained  sputum  ;  he  died  of  a  severe  hsenioptysis.  Tubercle  bacilli 
were  never  found  in  the  sputum.  At  the  autopsy,  both  lungs  displayed 
throughout  extensive  caseous  gummata  with  a  large  amount  of  fibrosis. 
There  was  a  cavity  3  by  5  cm.  in  diameter  in  the  lower  lobe  of  the  right 
lung,  on  the  wall  of  which  a  branch  of  the  pulmonary  artery  was  eroded. 
The  whole  clinical  picture  simulated  pulmonary  tuberculosis. 

A  presumably  analogous  case  has  fallen  under  my  own 
observation  : — 

L.  F.,  a  married  woman,  aged  35,  had  a  miscarriage  three  years  pre- 
viously. There  was  no  history  of  a  rash  or  sore  throat.  Since  the 
miscarriage,  she  had  never  regained  her  strength,  was  troubled  with  a 
severe  cough  with  expectoration  and  occasionally  brought  up  small 
quantities  of  blood.  She  consulted  a  doctor,  who  informed  her  that  she 
was  suffering  from  consumjjtion,  and  recommended  treatment  at  a  sana- 
torium. She  underwent  sanatorium  treatment  for  a  period  of  four  months, 
with  little  relief  to  her  symptoms.  She  was  never  febrile,  except  when 
undergoing  a  brief  course  of  tuberculin,  but  she  steadily  lost  weight,  and 
was  discharged  from  the  sanatorium  as  a  case  of  pulmonary  tuberculosis 
on  the  downward  grade.  It  should  be  noted  that  at  no  period  were 
tubercle  bacilli  detected  in  the  sputum.  About  June,  191 3,  she  came  under 
my  care  at  the  County  of  Essex  Tuberculosis  Dispensary.     She  was  then 
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considerably  emaciated  ;  a  large  cavity  was  present  in  the  upper  lobe  of 
the  right  lung  :  the  right  lung  was  uniformly  dull  to  percussion  ;  the 
left  lower  lobe  was  consolidated  and  patches  of  "softening  "  were  present ; 
rhonchi  and  scattered  crepitations  could  be  heard  on  auscultation  through- 
out both  lungs. 

The  patient's  blood  was  examined  by  the  Wassermann  test,  and 
proved  positive.  She  was  then  put  on  a  course  of  potassium  iodide  and 
mercury. 

By  October,  1913  her  general  condition  had  much  improved.  The 
troublesome  cough  had  disappeared  ;  she  had  no  sjiutum,  and  had  gained 
in  weight ;  the  upper  lobe  oC  the  right  lung  was  fibrosed,  and  slight  dulness 
persisted  at  the  base  of  the  left  lung.  The  Wassermann  reaction  was 
now  negative. 

Clinically,  the  patient  would  have  passed  for  an  arrested 
case  of  pulmonary  tuberculosis. 

II.  The  pneumonic  form. — Virchow  pointed  out  that  cases 
displaying  a  chronic  interstitial  pneumonia,  which  begins  at 
the  root  of  the  lung  and  passes  along  the  bronchi  and  great 
vessels,  are  of  syphilitic  origin.  In  some  examples,  gummata 
are  associated  with  the  fibroid  lesions.  As  a  rule,  only  one 
lobe  or  portion  of  a  lobe  is  involved. 

Syphilitic  visceral  lesions  may  be  present  in  addition,  or  the 
subject  may  have  a  definite  history  of  venereal  disease. 

With  regard  to  the  clinical  picture  presented  by  syphilis  of 
the  lung,  from  what  has  been  said  already  respecting  the 
pathology  of  the  disease,  it  will  be  obvious  that  no  character- 
istic features  are  present,  and  that  the  physical  signs  elicited 
may  be  quite  comparable  to  those  displayed  by  a  case  of 
chronic  pulmonary  tuberculosis,  associated  with  some  degree 
of  fibrosis. 

It  is  stated  that  dulness  to  percussion  usually  precedes 
the  appearance  of  catarrhal  and  adventitious  signs,  while 
pyrexia  and  haemoptysis  are  not  often  present. 

It  is  in  cases  presenting  anomalous  features  such  as  these, 
and  in  which  there  is  a  persistent  absence  of  tubercle  bacilli 
in  the  sputum,  that  the  question  of  syphilis  of  the  lung  has 
to  be  tentatively  considered  by  the  clinician. 

In  this  connection,  a  paper,  published  in  the  Wiener 
klinische  Wochenschrift  '^^1914),  by  Dr.  Kraus,  is  of  interest. 

The  writer  is  in  charge  of  a  private  sanatorium  for  pul- 
monary tuberculosis.  In  the  course  of  one  year,  among  the 
small   number   of  patients   under   his   care  he   detected   four 
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cases,  admitted  like  others  with  the  diagnosis  of  pulmonary 
tuberculosis,  in  whom  the  Wassermann  reaction  was  positive. 

The  salient  feature  in  each  case  was  a  relapsing  pyrexia. 
The  pulmonary  symptoms  and  physical  signs  were  slight, 
and  tubercle  bacilli  were  absent  from  the  sputum. 

When  antisyphiliuc  treatment  was  given,  after  an  initial 
sharp  rise  there  was  a  rapid  and  persistent  return  to  the 
normal  temperature. 

I  have  no  desire  to  emphasize  the  frequency  of  syphilis 
of  the  lung,  but  it  is  quite  possible  that  the  disease  may 
occasionally  be  overlooked  for  the  mere  reason  that,  being 
a  rara  avis,  it  never  crosses  the  physician's  mental  horizon. 
We  now  possess  in  the  Wassermann  reaction  a  valuable  means 
of  diagnosis,  and  the  test,  as  yet,  has  been  little  employed 
in  obscure  cases  of  pulmonary  disease. 

A  marked  syphilitic  history  and  the  presence  of  luetic 
stigmata  will  be  valuable  auxiliaries  in  the  first  stage  of  the 
investigation  of  a  suspected  case. 

When  other  syphilitic  lesions  are  present,  the  diagnosis 
is  arrived  at  more  readily. 

The  following  is  a  case  in  point  : — 

F.  W.,  male,  aged  4a,  was  admitted  to  the  Brompton  Hospital  for 
Consumption  under  the  care  of  Dr.  Wethered  ;  through  his  courtesy,  I  am 
enabled  to  publish  the  case. 

The  patient  had  had  a  penile  chancre  30  years  previously  which  was 
untreated.     He  had  suffered  from  malaria  and  rheumatic  fever  in  India. 

On  admission,  he  complained  of  cough  and  frequent  expectoration. 
His  private  doctor  had  sent  him  to  hospital  with  the  diagnosis  of  chronic 
pulmonary  tuberculosis.  No  tubercle  bacilli  were  found  in  the  sputum 
(repeated  examinations).  The  physical  signs  were  confined  to  the  upper 
lobe  of  the  right  lung.  The  note  here  was  dull  to  percussion  ;  on  ausculta- 
tion, the  breath-sounds  were  bronchial  in  character,  and  whispering 
pectoriloquy  was  elicited  over  the  dull  area. 

The  patient  had  a  gumma  of  the  right  testicle. 

In  spite  of  the  pronounced  pulmonary  physical  signs,  Uie  temperature 
was  normal  throughout  the  period  of  observation.  He  was  placed  on 
anti-syphilitic  treatment  (mercury  and  potassium  iodide). 

Tlie  cough  and  expectoration  ceased  ;  the  abnormal  signs  in  the  chest 
disappeared  ;  the  right  testicle  was  little  larger  than  the  left  when  the 
patient  left  the  hospital  at  the  end  of  three  months'  treatment. 

For  six  months  subsequently,  the  patient  attended  the  outpatient 
department  of  the  hospital.     The  improvement  persisted. 

It  is  well  known  that  a  patient  who   has  been   or  is  the 
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victim  of  syphilis  has  a  predisposition  to  infection  by  the 
tubercle  bacillus.  Further,  in  the  differential  diagnosis  the 
possibility  that  a  patient  with  pulmonary  tuberculosis  may 
acquire  syphilis  must  be  borne  in  mind.  These  mixed  cases 
are  exceedingly  interesting,  but  their  full  elucidation  still 
awaits  further  clinical  and  pathological  investigation. 

B. —  SYPHILITIC    ADENITIS    AND    TUBERCULOUS    ADENITIS. 

The  lymphatic  glands  may  be  affected  in  various  ways  in 
the  successive  stages  of  syphilis. 

(a)  In  the  primary  stage,  the  lymphatic  glands  nearest  to 
the  primary  sore  become  enlarged,  hard,  "  shotty,"  and 
of  approximately  the  size  of  an  almond.  They  move 
freely  under  the  skin.  As  a  rule,  unless  the  glands 
suppurate  owing  to  the  absorption  of  septic  material 
from  the  primary  lesion,  this  enlargement  is  painless. 

It  is  stated  that,  with  extra  genital  chancres,  there  is 
a  greater  degree  of  enlargement  and  infiltration  than  is 
the  case  with  genital  chancres  (Rose  and  Carless). 
(6)  In  the  secondary  stage,  when  there  is  a  general  in- 
fection of  the  body  by  means  of  the  blood  stream,  the 
glands  become  hard  and  enlarged  in  various  regions. 
(c)  In  the  tertiary  stage,  true  gummata  may  appear  in 
the  glands,  or  a  chain  of  lymphatic  glands,  may  become 
enlarged  and  tender  through  the  absorption  of  septic 
material  from  a  broken-down  gumma. 
It  is  in  the  two  latter  stages  that  syphilitic  adenitis  may 
be  confounded  with   tuberculosis   of  the  glands.     On  clinical 
examination,  alone,    the    differential    diagnosis   is  often  very 
difficult  (Bandelier  and  Roepke). 

In  discussing  this  question,  the  remarks  already  made  con- 
cerning the  differentiation  of  pulmonary  tuberculosis  and 
pulmonary  syphilis,  in  so  far  as  they  relate  to  history,  other 
syphilitic  lesions,  and  the  Wassermann  reaction  are  equally 
applicable. 

That  the  necessity  for  making  the  differential  diagnosis 
arises  from  time  to  time  is  borne  out  by  the  following 
illustrative  case  : — 

H.  D.,  aged  46,  a  draper's  assistant,  came  under  my  care  in  May  1913. 
He  was  a  married   man,  and  had  four  children.     His  wife  had  a  mis- 
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carriage  twelve  years  ago.  He  denied  venereal  disease  or  exposure  to 
infection. 

For  the  last  five  years  he  had  suffered  from  "glands  of  the  neck,"  which 
he  had  always  been  given  to  understand  were  of  tuberculous  origin.  The 
glands  had  been  operated  upon  at  the  local  hospital  on  at  least  six 
occasions ;  they  had  always  recurred,  and  he  suffered  much  from  the 
irritation  and  discharge  from  the  open  wounds  in  the  neck. 

Owing  to  the  condition  of  the  neck,  the  patient  had  been  unable  to 
follow  his  employment  for  the  last  two  years.  The  diagnosis  of  tuber- 
culoiis  hil  led  lim  to  look  upon  himself  as  a  source  of  infection  toothers, 
and  he  now  lived  in  an  outdoor  shelter  erected  in  his  back  garden.  For 
the  past  six  months  he  had  been  troubled  with  a  bad  leg.  His  medical 
attendant  now  sent  him  to  me,  thinking  that  he  might  derive  benefit  from 
a  course  of  tuberculin.  He  was  accustomed  to  attend  at  the  hospital  daily 
for  dressings  for  the  neck  and  leg. 

On  examination  of  the  patient,  numerous  glands  were  palpable  in  both 
cervical  triangles.  Some  of  the  glands  were  bard  and  "shotty,"  others 
softer  in  consistence  ;  a  good  deal  of  periadenitis  was  present.  On  both 
sides  of  the  neck,  scars  of  old  operations  were  visible;  on  the  right  side  of 
the  neck  were  two  or  three  sinuses  discharging  thin  pus ;  on  the  left  side, 
two  small  sinuses  were  present  in  the  neighbourhood  of  a  puckered  scar; 
the  latter  showed  a  distinct  tendency  to  keloid  formation. 

Below  this  and  extending  downwards  towards  the  clavicle  was  an  open, 
suppurating  wound,  the  edges  of  which  were  apparently  secondarily 
affected.  The  enlarged  glands  in  the  neighbourhood  of  this  wound  were 
red  and  angry  looking.  On  the  left  tibia  was  situated  a  deep  ulcer  of 
serpiginous  outline,  which  showed  slight  tendency  to  scar  formation.  A 
foetid  discharge  oored  from  the  ulcer.  A  few  small  areas  of  brown 
pigmentation  were  present  on  both  legs. 

1  came  to  the  conclusion  that  the  ulcer  on  the  leg  was  of  syphilitic 
aetiology,  at  all  events,  and  that,  in  view  of  the  scant  success  of  surgical  and 
hygienic  treatment,  the  adenitis  was  as  well,  probably,  of  luetic  origin.  The 
Wassermann  reaction  proved  to  be  positive.  Soon  after  being  placed  on 
anti-syphilitic  treatment  (potassium  iodide  and  mercury),  the  patient  began 
to  improve. 

When  I  last  saw  him,  in  January,  1914,  the  periadenitis  had  disappeared, 
and  the  sinuses  in  both  cervical  triangks,  together  with  the  open  wound  on 
the  left  side  of  the  neck,  had  healed  completely.  Only  a  few  small  glands, 
about  the  size  of  a  pea,  were  palpable,  whilst  a  long  scar  in  the  leg  re- 
mained as  a  vestige  of  the  ulcer.  The  patient  had  gained  considerably  in 
weight,  and  intended  shortly  to  resume  his  occupation. 

The  course  of  treatment  was  attended  with  little  inconvenience  to  the 
patient.  The  mixture  of  potassium  iodide  and  mercury — the  iodide  being 
gradually  increased  in  the  customary  manner — was  given  in  fortnightly 
stages  with  weekly  intermissions.  If  proceeded  with  for  a  longer  period 
than  a  fortnight,  an  iodide  rash  made  its  appearance  on  the  forehead. 

In  July,  1913,  a  syphilitic  lesion,  presumably  activated  by  treatment, 
appeared  on  the  back,  in  the  form  of  a  small  ulcer  over  the  situation 
of  the  second   and   third    lumbar    vertebr;e  :    this  healed   completely,  as 
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treatment  was  persisted  in. 

In  November,  1913,  Dr.  Fildes,  of  the  London  Hospital,  found  the 
Wassermann  reaction  to  be  negative. 

In  this  particular  case,  the  presence  of  the  ulcer  on  the 
leg  was  of  considerable  aid  in  arriving  at  a  correct  diagnosis. 
It  was  possible,  however,  as  the  history  shows,  for  the 
case  to  be  mistaken  for  tuberculous  adenitis  on  several 
occasions,  and  in  view  of  the  possibility  of  such  error  the 
case  seemed  worthy  of  record. 

It  is  conceivable  that  the  clinician  may  meet  with  other 
examples  of  syphilitic  adenitis  simulating  tuberculous  adenitis  ; 
in  these,  no  other  syphilitic  lesions  may  be  present,  and  here 
again,  as  in  the  case  of  syphilis  of  the  lung,  the  correct  diagnosis 
may  offer  difficulties. 

ANEURYSM    OF   THORACIC    AORTA   SIMULATING    PULMONARY   TUBERCULOSIS. 

The  following  unusual  case  relates  to  another  form  of 
disease  of  syphilitic  origin,  which  simulated  pulmonary 
tuberculosis  : — 

It  is  noted  here  for  the  sake  of  completeness,  though  it  has 
little  practical  bearing  on  the  general  question  of  the  differen- 
tial diagnosis  of  syphilis  and  tuberculosis.  I  am  indebted  to 
Dr.  Hector  Mackenzie  for  permission  to  publish  the  case. 

T.  B.,  male,  aged  37,  a  soldier,  was  admitted  to  Brompton  Consumption 
Hospital,  under  the  care  of  Dr.  Hector  Mackenzie  in  June,  1910. 

For  the  previous  two  months,  he  had  complained  of  cough  and  short- 
ness of  breath.  A  fortniglit  before  his  admission,  he  had  a  brisk  haemoptysis, 
and  continued  to  expectorate  coloured  sputum.  A  further  small  haemyptysis 
occurred  on  his  way  to  the  hospital.  The  physical  signs,  on  admission, 
suggested  consolidation  of  the  upper  lobe  of  the  left  lung — dulness  to  percus- 
sion, and  bronchial  breath-sounds  accompanied  by  diffuse  crepitations  were 
present  over  this  pulmonary  region. 

The  patient  had  a  violent  hsemoptysis,  and  died  on  the  day  after  his 
admission  to  the  hospital. 

At  the  post-mortem,  the  following  condition  was  found  in  the  thoracic 
cavity  : — 

Immediately  opposite  the  origin  of  the  left  subclavian  artery,  a  saccu- 
lated aneurysm,  arising  from  the  inferior  aspect  of  the  thoracic  aorta,  was 
present  This  had  penetrated  into  the  ui>per  lobe  of  the  left  lung,  and 
eventually  had  ruptured  into  the  left  pleural  cavity  ;  the  latter  contained 
50  ounces  of  blood  clot. 

Extensive  atheroma  of  the  thoracic  aorta  was  present.  There  was  no 
evidence  of  pulmonary  tuberculosis,  the  physical  signs  and  symptoms  that 
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obtained    during  life  being  evidently  dependent  upon  the  presence  of  the 
leaking  aneurj-sm. 

CONCLUSIONS. 

1.  Syphilitic  affections  of  the  lung  or  glands  may  simulate 

tuberculous  disease  of  the  lung  or  glands, 

2.  Syphilis  of  the  lung  is  stated  by  many  authorities  to  be 

a  disease  of  great  rarity. 

3.  Others  advance  the   opinion  that  syphilis  of  the  lung 

occurs  more  frequently  than  has  been  supposed,  but 
that,  as  a  rule,  it  is  confounded  with  pulmonary- 
tuberculosis. 

4.  The  possibility  of  error  is  augmented  by  the  fact  that 

syphilis  and  tuberculosis  may  occur  at  the  same 
time  in  the  same  subject. 

5.  Certain  cases  of  syphilis  of  the  lung  and  syphilis  of  the 

glands  have  been  recorded  in  illustration  of  the 
confusion  with  cases  of  tuberculosis. 


^\11 


CEREBRO-SPINAL  FEVER. 

By  ERNEST  MILLIGAN,  M.D.,  D.P.H..  L.R.C.P.  &  S.I..  M.R.San.I. 

Mtdical  Officer  of  Health,  Long  Eaton;  Late  Resident  Medical  Officer  and 
House  Physician,  Belfast  City  Infectious  Diseases  Hospital,  Purdysburn,  etc. 

During  my  residence  as  House  Physician  and  Resident 
Medical  Officer  under  Dr.  Robb  in  the  Belfast  City  Fever 
Hospital,  from  1906  to  1908,  I  had  the  opportunity  of 
observing  over  300  cases  of  cerebro-spinal  fever,  and  this 
article  is  mainly  based  on  the  notes  of  these  cases. 

The  first  case  I  saw  was  on  December  29,  1906,  when 
three  children,  all  from  one  house,  were  admitted  into 
hospital  with  the  most  alarming  symptoms,  two  being  wildly 
maniacal.  Dr.  Robb  diagnosed  cerebro-spinal  fever,  and 
this  was  confirmed  by  post-mortem  examination,  and 
the  recovery  of  the  meningococcus  from  the  spinal  and 
ventricular  fluid  by  W.  J.  Wilson.  Three  days  later,  two 
more  children  from  the  same  house  were  admitted  with 
the  same  disease.  Of  these  five,  three  recovered  and 
two  died. 

No  more  cases  were  admitted  until  January  24,  1907, 
when  three  children,  also  of  one  family,  were  admitted 
with  the  disease  ;  of  these,  two  died  and  one  recovered. 
The  one  that  recovered  had  a  very  mild  attack,  and  if 
the  other  children  had  not  been  ill.  most  likely  the 
disease  would  have  been  overlooked.  The  only  symptoms 
in  this  case  on  admission  were  :  temperature  100°,  general  gland- 
ular enlargement,  enlargement  of  the  parotid,  absent  knee- 
jerks,  and  some  endocarditis.  Two  members  of  this  family 
died  outside  hospital.  The  post-mortem  examinations  were 
made  by  Professor  Symmers,  and  the  meningococcus  was 
isolated.  Another  member  of  the  same  family  was  admitted 
on  Januarj'  31,  and  died.  In  all,  six  members  of  this  family 
were  affected,  and  five  died. 

After  January  24,  cases  came  in  rapidly,  and  until  I 
left,  in  May,  1908,  cases  were  still  being  admitted.  Some 
of  the  patients  were  wildly  delirious,  and  the  sudden 
onset  of  this   delirium    is    one    of   the    marked    features    of 
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the  disease.  In  one  case,  death  thus  occurred  7  hours  after 
the  onset.  On  the  other  hand,  several  cases  were  of  so 
mild  a  character,  that  the  word  cerebro-spinal  seemed  a 
misnomer  ;  this  feature  of  the  disease  is,  I  believe,  of  great 
importance,  when  we  come  to  study  the  manner  in  which 
cerebro-spinal  fever  is  spread. 

The  disease  was  first  recognized  by  Vieusseaux,  at  Geneva, 
in  1805  ;  since  then  there  have  been  numerous  epidemics,  which 
Hirsch  divides  into  four  periods. 

During  the  yjrs<  period,  1S05  to  1830,  North  America  was 
chiefly  affected.  In  Europe,  outbreaks  occurred  at  Grenoble 
and  Paris,  1814  ;  Metz,  1815  ;  Geneva,  1815  ;  Sunderland, 
1830. 

In  the  second  period,  1837  to  1850,  Europe  was  largely 
affected,  the  epidemics  being  specially  severe  in  France. 
Italy,  Denmark,  Iceland,  Algiers,  and  Great  Britain  and  Ireland 
had  epidemics,  and  at  the  end  of  this  period  there  was  a 
widespread  epidemic  in  the  south-western  States  of  the 
U.S.A.  ;  in  Ireland,  Dublin,  Bray,  and  Belfast  had  very  severe 
outbreaks. 

In  the  third  period,  1854  to  1874,  Germany,  Sweden,  and 
Russia  were  chiefly  affected,  and  there  were  outbreaks  in 
Carolina  and  New  York.  In  Ireland,  in  1865,  1866,  and  1867, 
Dublin   and  Belfast  were  again  the  seats  of  the  disease. 

In  the  fourth  period,  1876  to  the  present  time,  there  were 
slight  outbreaks  in  the  north-eastern  States  of  the  U.S.A. ; 
some  in  Europe ;  and  some  in  England — in  the  Midlands 
(1876);  Dundee  (1877-8)  ;  in  Dublin  (1885-6)  among  the 
well-to-do.  In  1900,  in  Dublin  (3);  in  New  York,  a  severe 
epidemic  in  1905  ;  in  Glasgow  1906,  and  Belfast  1906,  1907^ 
and  1908. 

GENERAL    FEATURES. 

Influence  of  Climate  and  Race. — It  appears  to  occur  between 
45°  and  30°  N.  in  the  western  hemisphere,  and  between  63° 
and  30°  N.  in  the  eastern.  It  seems  to  have  no  special 
predilection  for  race  or  sex.  It  is  most  common  when  there 
is  overcrowding. 

The  influence  of  cold,  heat,  and  moisture,  according  to  some, 
is  not  very  great.  According  to  Robertson,  of  Leiih,  the  disease 
was  most  prevalent  in  cold,  dry,  dusty  weather.   At  Purdysburn, 
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we  got  more  cases  during  the  cold  weather. 

Age. — Hirsch  in  1,267  cases  found  71  per  cent,  under  15 
years,  26  per  cent,  between  15  and  40  )'ears,  and  3  per  cent, 
over  40  years.  The  Gouverneur  series  showed  under  i  year 
9  per  cent.  ;  i  to  5  years,  38  per  cent.  (Taves).  In  the 
Purdysburn  series,  out  of  255  cases  there  were: — 
Under  i  year  -  -  - 

1-5  years 

5-10     „  -  -  - 

10-20     „  -  -  - 

21-30     „  .  -  - 

31-40     „  -  -  - 

Over  40  years    -  -  - 

In  camp  and  garrison,  the  age  incidence  would  be  higher.    In 

the  Italian   epidemic   (1840-5)    adults    were  mainly  affected. 

In  Billings's  series,  out  of  424  cases  16  percent,  were  under 

I  year.     In  the  Purdysburn  cases,  about  79  per  cent,  were  under 

20  years  of  age.     Generally  speaking,  therefore,  the  disease  is 

most  often  met  with  from  infancy  to  adult  life. 

Predisposition  and  Immunity. — While  infancy  and  early  adult 
life  apparently  predispoce,  it  is  difficult  to  be  dogmatic  on  other 
points.  The  following  facts  are  suggestive.  Doctors  and  nurses, 
as  a  rule,  escape  infection.  At  Purdysburn,  the  doctors  and 
nurses  were  exposed  in  every  way  to  infection,  for  the 
patients  were  wildly  delirious  in  many  cases  and  had  to  be 
restrained.  Patients  have  vomited,  coughed,  and  spat  in  my 
face  while  attending  to  them.*  There  was,  however,  excellent 
ventilation  there,  and  personal  and  other  disinfection  was 
thorough.  Many  people  not  affected  by  the  disease  act  as 
carriers.  There  must  be,  therefore,  a  certain  amount  01 
individual  immunity.  With  regard  to  immunity  after  having 
the  disease,  second  attacks  have  been  known  to  occur. 
There  was  one  such  in  the  Purdysburn  series.  Relapse  is 
common. 

Period  of  Incubation. — Taves,  quoting  Bolduan  and  Good- 
win, gives  34  instances  in  which  there  was  an  interval 
between    removal    or   death  and  the  onset  of  disease.      In 

■  Every  opportunity  and  encouragement  were  given  to  the  staff  to  go 
out  and  get  as  much  freth  air  as  possible. 
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14  of  these  cases  the  interval  was  from  one  to  two  days.  They 
give  an  instance  which  points  strongly  to  three  days  being  the 
incubation  period. 

At  Purdysburn,  the  intervals  were,  as  far  as  I  have  noted, 
one  of  three  days,  one  of  four  days,  one  of  six  days,  and  one 
of  seven  days.  In  the  case  of  one  patient  I  know  of,  she  was 
exposed  a  fortnight  before  the  onset,  and  then,  later,  for  four 
days  previous  to  the  onset  she  was  attending  a  patient  with 
the  disease. 

SYMPTOMS    AND    SIGNS    OF   THE    DISEASE. 

The  mode  of  onset  is  very  typical,  and  is  of  importance 
in  diagnosis  from  other  diseases,  such  as  typhoid  or  post- 
basic  meningitis.  The  onset  is  very  sudden,  beginning  with 
headache  and  vomiting,  followed  by  stiffness  of  neck,  back,  and 
legs,  the  patients  becoming  rapidly  unconscious  and  comatose 
or  wildly  delirious.  Of  the  300  cases  I  observed,  90  per  cent, 
began  in  this  manner,  with  headache  and  vomiting ;  delirium 
or  unconsciousness  was  present  in  about  80  per  cent.  Pain  in 
back  and  legs  as  well  was  complained  of  in  nearly  all  the  cases. 
Stiffness  of  the  neck  and  Kernig's  sign,  as  Robb  states  (B.M.A. 
1907),  were  present  in  all  except  the  very  mild  or  very  toxic 
cases.  Billings  found  Kernig's  sign  and  stifliiess  of  neck  in 
85  per  cent,  of  his  cases,  Ker  in  70  per  cent.  In  Billings's 
series,  headache  was  present  in  238  out  of  365  cases.  Taves 
found  headache  in  90  per  cent.  Vomiting  was  present  in  336 
out  of  Billings's  365  cases,  and  Taves  found  it  in  86  percent. 
Convulsions  were  frequent  in  the  Purdysburn  cases,  especially 
when  the  disease  was  fulminant.  Billings  found  convulsions  in 
245  of  his  cases. 

Vomiting  becomes  a  serious  factor  after  the  acute  symptoms 
have  subsided,  and  is  usually  accompanied  by  headache ; 
chronic  hydrocephalus  is  the  most  probable  cause.  In  one  case 
of  this  sort  at  Purdysburn,  hydrocepiialus  was  found  marked 
on  post-mortem.  In  six  cases  out  of  75  in  which  special 
inquiry  was  made,  diarrhoea  was  present  belore  the  onset 
of  the  disease  in  young  children. 

Temperature. — There  was  great  variation  in  the  Purdys- 
burn cases,  and  sometimes  this  variation  was  very  rapid.  In 
some  cases,  there  was  a  periodic  rise  at  a  certain  time  of  the 
day.     In  several  cases,  there  was   a  high  morning  and  a  low 
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evening  temperature.  In  75  cases,  in  which  I  have  closely 
anal3'sed  this  symptom,  the  lowest  temperature  was  96°* 
and  the  highest  107-6°  F.  In  toxic  cases,  the  tempera- 
ture was  most  frequently  low.  The  temperature,  as  Robb 
states,  was  of  little  value  in  diagnosis.  In  the  ordinary  case, 
the  temperature  was  about  102°  at  the  onset,  and  on  the 
second  or  third  day  it  fell  to  normal ;  secondary  rises  were 
frequent.  In  75  cases  alluded  to  above,  the  average  variation 
of  temperature  was  3  •  9, 

Pitlsc. — At  Purdysburn,  the  cases  showed  great  variation 
in  the  pulse  rate,  which  frequently  did  not  rise  with  the 
temperature.  A  temperature  of  103°  with  a  pulse  of  60  was, 
as  Robb  states,  frequently  observed.  In  the  most  rapidly 
fatal  cases,  the  pulse  was  slow,  full,  and  delayed,  and  in  these 
cases  there  was  a  general  cyanosis  and  bluish  mottling  on  the 
skin.  One  point  I  noticed  was  that  the  pulse,  just  up  to 
death,  was  of  good  volume  and  tension,  and  not  unduly  frequent, 
while  the  respirations  were  very  rapid,  rales  and  rhonchi  being 
heard  all  over  the  lungs,  and  there  was  profuse  discharge 
from  the  nose  and  throat. 

Rashes. — One  may  say,  not  inaptly,  that  cerebro-spinal 
fever  is  called  "spotted  fever"  because  there  are  no  spots, 
for  in  the  majority  of  cases  there  is  no  characteristic  rash. 
Allbutt  classifies  the  rashes  as  petechial,  erythematous. 
urticarial,  vesicular,  bullous,  rose  spots,  herpetic,  and  purpuric. 
Of  these,  the  most  typical  of  the  disease  are  the  last  two.  In 
Purdysburn,  the  rashes  were  most  frequent  in  the  first  lot  of 
cases  admitted.  Rashes  in  the  first  75  cases  were  :  petechial, 
12  ;  uticarial,  2  ;  erythematous,  6  ;  purpuric,  24  ;  herpetic,  19. 
Rashes  in  first  255  :  herpetic,   103  ;  various,  66. 

One  must  bear  in  mind  that  petechial  rashes  are  common 
in  many  badly  cared-for  children.  In  60  cases  (Huber)  this 
rash  was  present  in  14  cases.  Billings  states  they  are  quite 
as  numerous  as  herpes.  Taves  states  they  occur  earlier  in 
the  disease  ;  in  the  Purdysburn  cases,  this  was  not  the  case. 

Herpes. — In  the  Purdysburn  cases,  it  was  most  common  about 
the  lips,  but  was  frequently  on  the  chin,  cheeks,  and  forehead  ; 
it  was  present  less  frequently  on  almost  every  part  of  tlie  body, 
fingers,  toes,  scalp,  arms,  trunk,  and  legs.  Tourdes  observed 
it  in  two-thirds  of  his  cases. 

It  generally  comes  out  before  the  fifth  day,  and  most  fre- 
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queiilly  on  tlie  fourth  day.  In  Taves's  cases,  it  was  present 
in  25  out  of  105.  Huber  and  Monroe  I'ound  it  in  16  out 
of  60  cases.  With  regard  to  the  Purdysburn  cases,  69  out  of 
the  183  deaths  occurred  before  the  fourth  day,  when  herpes 
generally  appears. 

Urticaria. — Urticaria  was  occasionally  noticed  at  Purdys- 
burn ;  it  was  more  frequent  in  cases  which  received  serum. 

Erythema. — Erythema  was  in  one  case  as  marked  as  in 
scarlet  fever. 

Purpuric  Rashes. — In  Purdysburn  these  were  more  frequent 
in  the  earlier  cases  admitted.  There  were  various  forms.  In 
the  majority  of  cases,  there  were  red  spots,  evidently  due 
to  continuous  haemorrhage,  which  varied  in  shape,  did  not 
fade  on  pressure,  and  were  a  brighter  red  than  typhus  spots ; 
in  some  cases,  there  were  large  blotches  of  haemorrhage,  and 
in  one  case  the  portion  of  the  body  covered  by  the  blotches 
was  larger  than  the  uncovered.  The  spots  were  quite  different 
to  typhus  and  typhoid  spots.  In  two  cases,  the  spots 
were  bluish  purple  and  slightly  raised,  irregular  in  shape,  and 
distributed  generally  over  the  body  ;  they  varied  in  size  from  a 
grain  of  barley  to  a  bean.  With  regard  to  this  purpuric  rash, 
similar  spots  were  observed,  in  most  of  the  post-mortems, 
on  the  peritoneal  surface  of  the  intestines,  bladder,  kidneys,  on 
the  heart,  and  occasionally  on  the  pleura. 

Desquamation. — This  only  occurred  in  two  cases  out  of 
255  ;  it  was  quite  definite  and  rather  flakey  in  character. 
Orange  colour  of  the  palms  was  present  in  three  cases  out 
of  the  first  75  cases.  Tache  c^rebrale  was  noticed  in  many 
of  the  cases. 

Nervous  Symptoms. — In  addition  to  the  delirium  and  the 
rigidity  of  the  neck  and  legs  mentioned  previously,  as  well 
as  the  convulsions  and  unconsciousness,  there  are  other  nervous 
symptoms  and  signs.  The  mental  condition  is  of  interest.  At 
times,  a  patient  would  be  delirious,  and  then  suddenly 
would  become  quite  sensible  and  frequently  witty,  making 
humorous  remarks  much  to  the  point.  There  seemed  to  be  con- 
ditions of  mental  torpor  followed  by  excitement.  Frequently 
the  delirium  was  so  marked,  that  the  patients  had  to  be  re- 
strained ;  one  man  took  eight  of  us  to  move  him  from  the 
ambulance  to    the  bed,  and   he  had  to  be  chloroformed  to 


CEREBROSPINAL   FEVER.  837 

be  taken  off  the  stretcher.  As  many  as  nine  patients,  in  a 
ward  containing  1 1 ,  have  been  under  restraint  at  once  in 
Turdysburn.  Another  point  is  the  desire  to  get  out  of  bed  ; 
this,  in  treating  the  disease,  must  never  be  lost  sight  of. 

Motor  Symptoms.-  Rigidity  of  neck  and  legs  has  been 
mentioned,  as  well  as  convulsions  and  violence  ;  opisthotonus 
occurs  occasionally,  and  was  observed  in  one  Purdysburn  case. 
Nystagmus  was  present  in  three  out  of  the  first  75  cases. 

Sensory  Symptoms.— With  regard  to  sensation,  there  was 
marked  hyperaesthesia,  both  physically  and  mentally  ;  it  was 
present  practically  in  all  cases.  The  headache  which  has  been 
mentioned  previously  was  at  times  unbearable,  and  often  came 
on  quite  suddenly  during  the  course  of  the  disease,  accom- 
panied by  vomiting. 

Attitude. — A  frequent  position  was  to  lie  curled  up  in  bed, 
with  the  knees  almost  touching  the  abdomen,  the  neck 
retracted,  and  the  back  arched ;  often,  if  conscious,  the 
patient  would  draw  the  clothes  up  over  the  head,  and  resent 
any  disturbance,  sometimes  using  language  one  would  not 
have  expected. 

Hydrocephalus. — This  was  present  in  a  large  number  of 
children,  who  hved  long  enough  ;  the  bulging  of  the  fon- 
tanelles  was  very  marked  in  some,  and  this  condition  could 
be  relieved  for  a  while  bj'  lumbar  puncture.  It  was  a  common 
cause  of  headache  and  vomiting,  when  the  disease  had  lin- 
gered for  some  time.  In  one  case,  headache  and  vomiting 
were  present  off  and  on  for  months,  till  suddenly,  one  day, 
the  patient  had  a  very  severe  attack  and  died.  Post-mortem, 
hydrocephalus  was  found,  the  ventricles  of  the  brain  being 
distended. 

Circulatory  System. — In  toxic  cases,  the  circulation  was  very 
sluggish,  the  skin  being  cyanotic,  with  bluish  mottling  in 
places,  the  pulse  in  these  cases  being  slow,  irregular,  full,  and 
"  delayed."  In  the  heart,  the  first  sound  was  frequently 
muffled  ;  definite  endocarditis  was  present  in  seven  out  of  253 
cases.     Pericarditis  was  present  in  1 1  cases. 

Respiratory  System. — Bronchitis  was  present  in  nearly  all  the 
acute  cases,  and  definite  pneumonia  was  present  in  25  cases 
out  of  255.  Pleurisy  was  present  in  three  cases.  The  respira- 
tions in   the  acute   cases   were   very   rapid,  and   the   patient 
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appeared,  in  dying,  to  undergo  a  slow  asphyxia. 

Lymphatic  System. — The  glands  were  generally  enlarged. 
The  spleen  was  occasionally  enlarged,  especially  in  the 
typhoid  type  of  the  disease. 

Urinary  System. — The  chief  point  to  remember  is  the  frequent 
occurrence  of  retention  of  urine.  Vomiting  may  often  be  due  to 
this.  In  a  few  cases,  incontinence  was  present.  In  the  cases 
examined  for  albumen,  nothing  beyond  an  ordinary  febrile 
albuminuria  was  present. 

Alimentary  System. — Vomiting  at  the  onset,  and  the  later 
vomiting  due  to  hydrocephalus,  have  been  mentioned.  It 
was  a  very  troublesome  symptom  to  treat ;  lumbar  puncture 
sometimes  gave  relief.  Diarrhoea  was  found  in  children.  Con- 
stipation, though  mentioned  by  some  writers  (Omerod  in 
AUbutt's  system),  was  not  very  common,  but,  when  present, 
was  very  troublesome.     Colicystitis  was  present  in  one  case. 

Special  Se7ises. — Deafness  was  present  in  14  out  01  225 
cases.  It  may  be  due  to  a  purulent  otitis  media  or  to 
disease  of  the  labyrinth.  Deafness  was  not  so  marked  a 
symptom  in  this  epidemic  as  in  many  others,  in  which  it  has 
exceeded  50  per  cent,  of  the  cases. 

In  the  nose,  purulent  rhinitis  was  frequent,  and  was  present 
in  22  out  of  the  first  75  cases.  A  curious  point  I  noticed  in 
fulminant  cases  was  a  peculiar  aromatic  odour,  the  exact  cause 
of  which  was  not  obvious  ;  in  other  words,  you  could  smell 
a  "spott}'  case"  and  diagnose  accordingly.  The  following 
eye  symptoms  were  present  in  225  cases  at  Purdysburn  : — 
Squint,  67;  iricis,  10;  keratitis,  6;  blindness,  6;  corneal 
ulcer,  3.  Congestion  of  the  conjunctiva  was  present  in 
nearly  all.  Huber  and  Monroe  found  it  in  60  per  cent.,  and 
Randolph  in  80  per  cent,  of  their  cases.  With  regard  to  the 
condition  of  the  pupils,  31  out  of  the  first  75  cases  were 
dilated  and  5  unequal. 

Mouth  and  Throat. —  A  very  foul  condition  of  the  mouth  and 
throat  was  present  in  the  large  majority  of  cases.  In  the  most 
acute,  this  was  a  dreadful  symptom  ;  froth  and  pus  poured  out 
from  the  mouths  of  some  of  these  cases  towards  death,  and, 
combined  with  purulent  nasal  discharges,  the  distressing 
breathing,  and  cyanotic  colour,  it  was  horrible  to  see  a  dying 
patient.     Tonsillitis  was  noticed  in  some  cases.     In  practically 
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all  the  cases,  the  tonsils  and  pharynx  were  congested  ;  many 
cases  were  too  violent  to  allow  examination. 

Emaciation. — This  is  a  very  characteristic  symptom;  the 
emaciation  is  tembly  rapid,  the  flesh  almost  seeming  to  melt 
off  some  of  the  patients. 

Some  of  the  complications  and  sequelae  in  the  Purdysburn 
cases  were ;  — 


Herpes  - 

-  103 

Rash,  various     - 

66 

Squint   - 

-     67 

Pneumonia 

25 

Facial  paralysis 

-     14 

Paralysis  of  the  arm   - 

2 

Hemiplegia   - 

5 

Paraplegia 

2 

Aphasia 

5 

Parotid  (enlarged) 

2 

Endocarditis - 

-       7 

Pleurisy      -         -         . 

3 

Pericarditis   - 

-     1 1 

Keratitis 

6 

Iritis 

-     10 

Corneal  ulcer 

3 

Blind     - 

-       6 

S)'noviiis  (suppurative) 

3 

Gangrene 

-       4 

Deafness 

14 

This  table  gives  a  good  idea  of  the  complications  met  with  ; 
in  the  various  epidemics,  the  evidence  of  complications  and 
sequelas  has  varied  consiaerably. 

VARIETIES   OF    DISEASE. 

Allbutt  classifies  them  as  :  (i)  simple,  (2)  malignant, 
(3)  abortive,  (4)  intermittent.  I  observed  the  following  types 
at  Purdysburn  :— (i)  Acute  fulminant  and  toxic,  (2)  ordinary, 
(3)  chronic,  (4)  abortive,  (5)  mild,  (6)  typhoid,  (7)  purpuric, 
(8)  intermittent.  In  the  British  Medical  Journal,  1907,  I 
reported  examples  of  the  fulminant  type.  No  more  terrible 
disease  can  be  imagined.  At  one  moment,  you  have  an 
ordinary  individual  in  health  and  vigour  ;  in  a  few  hours,  he  is 
wildly  maniacal  and  convulsed,  with  rapidly  progressing  cya- 
nosis and  filthy  discharge  from  the  nose  and  throat.  Many  such 
cases  were  seen  at  Purdysburn.  Two  types  of  the  disease,  the 
typhoid  and  the  purpuric,  are  worth  special  mention.  With 
regard  to  the  typhoid  type,  the  rigidity  is  slight,  there  are 
headache,  enlarged  spleen,  slightly  distended  abdomen,  and  a 
coated  tongue  ;  the  pulse,  as  well,  simulates  typhoid.  The 
onset,  however,  is  generally  more  abrupt,  and  the  temperature 
more  irregular.  An  example  of  the  purpuric  type  was  a  case 
in   which    the  surface    of   the  body   covered    with    purpuric 

3  I 
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blotches  exceeded  the  clear  skin  ;  the  neck  was  scarcely  rigid, 
and  Kernig's  sign  was  absent ;  the  duration  of  the  disease  was 
in  this  case  22  hours.  The  nieningo-coccus  was  isolated  from 
the  blood-stained  fluid  obtained  by  lumbar  puncture. 

POST-MORTF.M    APPEARANCES. 

The  details  of  a  post-mortem  exammation  performed  by 
Professor  Symmers  will  give  an  excellent  idea  of  the  changes 
found  in  the  cadaver.  The  duration  of  the  disease  in  this  case 
was  given  as  14  hours,  so  there  was  no  time  for  the  charac- 
teristic emaciation.  The  pus,  frequently  present  in  the  sulci 
of  the  brain,  was  not  found  in  this  case.  This  exudation  is 
more  common  at  the  base  of  the  brain  ;  in  several  cases,  the 
distribution  of  pus  thickly  covered  the  vertical  and  lateral 
surfaces.  Another  feature  commonly  found  but  not  present 
in  this  case  is  congestion  of,  and  purulent  exudation  in,  the 
bronchi ;  it  was  present  at  other  post-mortems  I  saw. 
Stuart  McDonald  {Pathology  of  Cerebrospinal  Meningitis)  finds 
very  similar  changes  to  those  mentioned  by  Symmers.  For 
further  details,  reference  can  be  made  to  Stuart  McDonald, 
Symmers,  and  other  observers. 

The  body  was  well  nourished;  lividity  of  the  face,  ears,  back,  and 
shoulders  marked.  Hundreds  of  small  red  spots  over  arms,  chest,  neck, 
back,  flanks;  four  on  the  legs.  The  thymus  gland  v.' a.s  enlarged  slightly, 
reddened,  and  had  small  petechial  spots  on  it.  The  heart  had  a  dozen 
petechiae,  chiefly  on  the  posterior  aspect,  and  a  hasmorrhagic  spot,  3  mm. 
by  5  mm.,  in  area.  The  lungs  had  no  petechiae.  The  stomach  was  injected, 
and  the  vessels  of  the  mucous  membrane,  especially  near  cardiac  end,  were 
distended.  The  small  intestines  :  the  duodenum,  jejunum,  and  upper  i)art 
of  ileum  were  normal ;  as  one  approached  the  caecum,  the  solitary  fol- 
licles became  progressively  more  numerous,  more  enlarged,  and  more  visible, 
without  reddening,  until  in  lower  3  feet  of  ileum  the  mucous  membrane 
was  positively  mammillated  with  swollen  solitary  follicles ;  the  lowermost 
Peyer's  patches  showed  considerable  amount  of  lymphoid  tissue.  Large 
intestine  :  an  enormous  number  of  swollen  solitary  follicles,  especially  in  the 
sigmoid  flexure.  The  liver  showed  marked  yellowish  mottling.  The  spleen 
and  kidneys  were  slightly  hypersemic.  Urinary  bladder  showed  congestion 
of  capillaries.  The  mesenteric  glands  v/eretnluigfid.  The  brain  was  greatly 
congested  throughout ;  the  pia  mater  and  arachnoid  were  saturated  with 
pinkish  fluid,  which  accumulated  in  small  bullae  over  the  cerebellum  ;  no 
pus  was  visible  to  the  naked  eye  ;  the  ventricular  fluid  was  turbid  and 
stained  pink.  Lumbar  puncture  was  done  post-mortem,  and  clear  fluid 
obtained,  from  which  the  diplococcus  intracellularis  meningitidis  was 
isolated  by  Professor  Symmers. 

The    wide   distribution    of    the    lesions    will    be    noticed, 
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and  the  intestinal  changes  are  specially  impoi  Lant,  as  will  be 
seen  later  on.  The  conditions  met  with  post-mortem  in  any 
case  vary  in  accordance  with  the  severity  or  duration  of  the 
disease. 

DIAGNOSIS. 

This  comes  mider  two  parts  (i)  At  the  bedside;  (2)  In  the 
Laboratory. 

(i)  AT  THE  BEDSIDE. — The  points  on  which  to  lay  stress 
are  the  sudden  onset  with  headache  and  vomiting,  the  rapid 
appearance  of  rigidity  of  the  neck  and  Kernig's  sign,  followed 
in  some  cases  by  delirium  and  coma.  This  onset  is  typical  of 
cerebro-spinal  fever,  distinguishing  it  from  post-basic  meningitis 
and  other  more  common  forms  of  meningitis,  such  as  tuber- 
culous, staphylococcal,  typhoid,  and  pneumonic  as  well  as 
from  typhus  fever.  Apart  from  the  onset,  the  appearance  of 
herpes  on  the  fourth  da}',  and  the  character  of  the  rash,  ii 
present,  are  valuable  aids  to  diagnosis.  In  such  diseases  as 
typhoid,  typhus,  and  pneumonia,  other  signs  may  be  found. 

The  following  diseases  with  meningeal  symptoms  may 
simulate  the  disease — typhoid  pneumonia,  acute  anterior  polio- 
myelitis, typhus  tuberculous  meningitis,  post-basic  meningitis, 
influenza,  anthrax,  malignant  smallpox,  diphtheria,  and  strep- 
tococcal meningitis  ;  such  conditions  as  ptomaine  poisoning, 
or  oth«r  toxic  conditions  may  give  rise  to  error  as  well.  Let 
us  consider  them  in  the  order  named. 

Typhoid. — It  is  sometimes  very  difficult  to  distinguish, 
but,  generally  speaking,  the  more  gradual  onset,  the  character 
of  the  stools,  spots  if  present,  and  the  temperature  curve,  are 
all  guides.  The  Widal  test  cannot  be  relied  on,  for  cerebro- 
spinal cases  may  give  it.  The  most  reliable  test  is  lumbar 
puncture  and  isolation  of  the  specific  germ ;  the  estima- 
tion of  the  opsonic  index  is  of  great  help,  the  index  being 
raised  when  meningococci  are  treated  with  serum  of  cerebro- 
spinal fever  cases.  In  one  case  at  Purdysburn,  published 
in  the  British  Medical  Journal,  the  patient  had  marked 
symptoms  of  cerebro-spinal  meningitis,  rigid  neck,  Kernig's 
sign,  herpes,  delirium,  and  later  on  severe  convulsions.  The 
onset  was  sudden ;  ten  days  before  admission,  the  patient  was 
taken  suddenly  ill  with  headache,  and  on  the  following  day  with 
severe  vomiting  and  delirium.    On  admission,  the  abdomen  was 
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slightly  tympanitic,  and  the  spleen  was  palpable,  but  these 
signs  had  been  observed  previously  in  cerebrospinal  fever  cases. 
The  opsonic  index,  however,  was  estimated  by  Houston, 
but  it  was  not  raised.*  Lumbar  puncture  was  performed, 
and  the  bacillus  isolated  in  pure  culture.  That  typhoid  fre- 
quently shows  symptoms  of  meningitis  is  admitted,  and,  as 
Curschmann  states,  this  symptom  is  more  marked  during 
epidemics  of  cerebro-spinal  fever. 

Pneumonia.— Primnry  pneumococcal  meningitis,  according  to 
Osier,  is  rare  ;  ordinary  pneumonia  with  cerebral  symptoms 
is  common.  I  saw  such  cases  at  Purdysburn,  and  when  in 
the  Belfast  Union  Fever  Hospital,  where  sometimes  they 
came  in  as  typhoid.  There  is,  as  a  rule,  a  preponderance  of 
lung  symptoms,  with  signs  in  the  lungs,  the  pulse  and  respira- 
tion rates  and  the  character  of  the  temperature  will  help  to 
distinguish,  before  lumbar  puncture  and  the  opsonic  count 
settle  the  matter  ;  agglutination  will  help  too. 

Acute  Anterior  Poliomyelitis.- When  the  poliomyehtis  is  of 
the  ordinary  type,  the  different  onset  and  the  more  marked 
paralysis  will  distinguish  it  from  cerebro-spinal  fever;  but 
when  it  is  of  the  meningeal  type,  the  diagnosis  maybe  difficult, 
for  there  may  be  sudden  onset  with  retraction  of  the  neck  and 
Kernig's  sign  in  both.  In  these  cases,  lumbar  puncture  will 
settle  the  diagnosis. 

Typhus  Fever. — Meningitis  is  very  rare  in  typhus  according 
to  Curschmann  ;  in  forty  cases  I  saw,  it  was  present  in  none. 
Tremor  is  frequent,  however,  and  may  give  rise  to  confusion, 
and  so  may  the  rash  to  anyone  who  has  not  seen  either 
disease ;  as  they  are  both  rare,  mistakes  might  occur. 
The  onset  is  not  so  sudden  in  typhus,  and  the  rash  is  dis- 
tinctive, whilst  Kernig's  sign  is  generally  absent.  Lumbar 
puncture  and  the  opsonic  count  would  clinch  the  matter,  but 
the  agglutination  test  cannot  be  relied  upon. 

Tuberculous  Meningitis. — The  onset  is  less  sudden,  and  most 
likely  other  signs  of  tuberculous  disease  are  present.  The 
absence  of  some  of  the  typical  signs  of  cerebro-spinal  fever 
wdl  help,  and  if  the  tuberculin  reaction  is  obtained  and  no 
meningococci  are  found  in  the  cerebro-spinal  fluid,  especially  if 

*  See  O'Carrol  and  Purser,  Dublin  Journal  Medical  Science,  191 2,  for  a 
similar  case. 
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it  is  clear  and  free  from  pus,  the  diagnosis  would  be  in  favour 
of  tubercle  ;  an  opsonic  count  with  the  meningococci  would 
help  as  well.    The  two  diseases  may  co-exist. 

Post' Basic  Moiitigitis. — Stuart  McDonald  and  most  observers 
still  support  the  conclusion  that  this  is  a  mild  and  chronic 
form  of  cerebro-spinal  fever.  Houston  and  Rankin,  on  the 
other  hand,  believe  the  two  diseases  to  be  distinct,  on  account  of 
the  negative  result  of  post-basic  meningitis  cases  to  agglutina- 
tion and  opsonic  tests.  Post -basic  meningitis  has  a  much  less 
sudden  onset,  and  is  more  chronic  ;  post-mortem  examination 
(Stuart  McDonald)  shows  that  the  disease  affects  the  cerebro- 
spinal meninges  almost  entirely. 

/>i;?M«;i«4j.— Meningitis  may  occur  in  influenza,  and  the 
following  symptoms  may  suggest  cerebro-spinal  fever: — sudden 
onset,  with  headache  and  perhaps  vomiting  ;  pain  in  back  and 
limbs,  followed  by  stiffness  of  neck  and  legs  ;  the  appearance 
of  squint,  herpes,  and  various  neuroses.  The  pulse  may  be 
low,  and  the  temperature  variable.  One  case  at  Furdysburn 
simulated  cerebro-spinal  fever.  In  influenza,  the  rigidity 
is  scarcely  so  marked,  and  the  wild  delirium  and  coma  of 
cerebro-spinal  fever  are  not  present.  Lumbar  puncture  and 
the  estimation  of  the  opsonic  index  will  most  likely  settle  the 
diagnosis,  if  beyond  the  six  days,  for  the  opsonic  test  is  not 
reliable  before  then.  The  acute  symptoms  in  influenza  pass 
off  more  rapid!}'. 

Anthrax. — The  presence  of  a  pustule,  the  history  of  exposure 
to  infection,  the  slower  onset,  and  the  absence  of  marked 
rigidity  will  help  to  distinguish.  Lumbar  puncture  and  the 
opsonic  test  will  make  certain.  An  interesting  case  of  anthrax 
meningitis  is  described  by  Symmers  and  Wilson,  in  the  Journal 
of  Pathology  and  Bacteriology,   1909. 

Malignant  Smallpox. — The  symptoms  of  smallpox  during 
the  initial  stage  often  simulate  cerebral  meningitis  more 
closely  than  any  other  disease.  The  sudden  onset,  headache, 
vomiting,  and  pain  in  back  all  mislead,  and  as  meningitis 
may  occur,  one  must  be  careful.  The  erythematous  rash  on 
the  crural  triangle,  if  present,  will  help,  and  so  will  the 
history.  On  the  4th  day,  the  small-pox  rash,  or  lumbar 
puncture  if  positive  for  meningococci  will  settle  the  diagnosis. 

Diphtheria. — Diphtheria  of  a  very  toxic  type  may  be  mis- 
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taken  for  a  toxic  case  of  cerebrospinal  fever.  Examination 
of  the  throat,  the  examination  of  a  swab  for  the  diphtheria 
bacillus,  and  lumbar  puncture  will  clear  up  the  case. 

Streptococcal  Meninf^itis. — Wilson  describes  five  cases.  One 
of  his  patients,  McV.,  was  under  my  care  at  Purdysburn, 
and  the  symptoms  appeared  like  those  of  cerebro-spinal  fever, 
the  meningitis  being  marked.  The  post-mortem  findings 
as  well  were  like  those  in  cerebro-spinal  fever.  A  strep- 
tococcus belonging  to  the  faecalis  group  was  isolated.  These 
cases  could  not  be  distinguished  from  cerebro  -  spinal  fever 
except  by  bacteriological  methods.  Wilson  also  describes  a 
case,  which  I  saw  at  Purdysburn,  as  being  due  to  the  micro- 
coccus catarrhalis.  Symmers  and  Wilson  describe  a  case 
due  to  the  bacillus  enteritidis  (Gaertner).  Cases  of  food- 
poisoning  may  give  rise  to  difficulty,  for  in  very  toxic  cases 
of  cerebro-spinal  fever  the  rigidity  may  be  absent.  Lumbar 
puncture  would  settle  the  point. 

(2)  IN  THE  LABORATORY. — The  chief  methods  of  diag- 
nosis are  :  — 

(a)  The  cultivation  of  the  meningococcus  from  the  lumbar 
puncture  fluid. 

(6)  The  estimation  of  the  opsonic  index. 

(c)  The  agglutination  of  the  meningococcus  by  serum  from 
the  blood  of  patients  suffering  from  the  disease. 

{d)  Cultivation  of  the  meningococcus  from  the  blood. 

(a)  In  37  cases,  Symmers  and  Wilson  obtained  the  meningo- 
coccus in  22.  Taves  states  that  the  meningococcus  is  demon- 
strable in  about  three-quarters  of  the  cases.  In  performing 
lumbar  puncture,  it  is  best  to  use  a  needle  of  the  size  used  in 
a  Potain's  aspirator.  A  point  is  taken,  on  the  line  drawn 
joining  the  summit  of  the  iliac  crests,  about  a  quarter  of  an  inch 
to  one  side  of  the  mid-spinal  line,  and  the  needle  plunged  in, 
upwards,  inwards,  and  forwards  ;  it  may  strike  bone,  in  which 
case  the  point  of  the  needle  is  turned  up  or  down,  till  it  slips 
past.  A  large  needle  is  best,  for  one  can  manipulate  better 
with  it,  and  the  fluid  flows  out  more  freely.  The  skin, 
needle,  and  test  tube  for  receiving  the  fluid  must  be  sterilized, 
as  well  as  the  hands  of  the  operator.  Chloroform  should 
be   given.      In   a   typical   acute  case,  the   fluid    is  turbid  ;   in 
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more  chronic  cases,  limpid.  It  is  rarely  necessary  to  use 
suction  to  draw  off  the  fluid.  About  from  ^  to  i  oz.  of  fluid  is 
generally  obtained,  and  this  must  be  examined  quickly,  else 
the  meningococcus  may  die, 

(b)  The  estimation  of  the  opsonic  index  is  a  useful  test 
after  the  sixth  day  of  the  disease,  and  should  always  be 
made. 

(c)  The  agglutination  test  is  not  so  reliable,  owing  to  the 
heterologous  agglutinins  present  in  the  blood-serum  of  cerebro- 
spinal cases.  Huntoon  and  Elser  point  out  the  care  necessary 
in  arranging  and  carrying  out  this  test,  and  advise  old  cultures 
to  be  used.  A  curious  point  is,  however,  that  the  serum 
agglutinates,  in  very  high  dilutions,  a  bacillus  isolated  from 
Belfast  tap  water,  the  bacillus  aquatalis  alcaligenes ;  in  184 
samples  of  serum  of  cerebro-spinal  cases,  there  was  a  positive 
reaction  with  a  dilution  of    i  in  50  in  163  cases. 

(d)  In  three  out  of  15  cases,  examined  by  Symmers  and 
Wilson,  the  meningococcus  was  recovered  from  the  blood. 
Wilson  and  myself  obtained  the  blood  in  the  following 
way  : — 

The  bend  of  the  elbow  was  very  carefully  washed  with 
carbolic  soap  and  water,  then  with  spirit,  and  lastly  with  a 
strong  solution  of  mercuric  iodide  (i  in  500).  A  sterilized 
pad  was  then  soaked  in  the  iodide  solution,  and  left  on  for 
several  hours.  The  veins  were  then  made  prominent  by 
ajiplying  a  bandage  above  the  elbow,  and  a  sterilized  serum 
needle  was  inserted  into  the  most  prominent  vein  ;  the  blood 
was  received  directly  into  a  flask  containing  sterilized  peptone 
water. 

DESCRIPTION    OF    MENINGOCOCCUS. 

It  is  a  micrococcus,  according  to  Councilman,  of  about 
the  same  size  as  the  ordinary  pathogenic  micrococci,  and 
appears  as  a  diplococcus,  the  two  hemispheres  being  separated 
by  an  unstained  interval.  They  are  gonococcus-like  in  form, 
and  mostly  intra-cellular  in  the  polymorphonuclear  cells  of 
the  exudate  ;  one  cell  may  contain  one  or  more  diplococci. 
They  take  the  ordinary  stains,  and  are  Gram -negative,  but 
Stuart  McDonald  says  they  may  be  Gram. positive  as  well.  The 
cultures  are  glistening  grey  in  direct  light,  and  greyish  white 
in  transmitted  light.    The  growth  is  confined  almost  entirely 
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to  the  surface  of  a  stab  culture.  The  organism  (Syminers 
and  Wilson,  June  22nd,  1907,  British  Medical  Journal)  does 
not  peptonize  gelatine,  produces  indol,  forms  acid  from  glucose 
and  maltose  but  not  from  galactose,  gas  is  never  produced, 
grows  well  in  media  containing  ascitic  fluid,  and  lives  at  least 
a  week  on  glycerine-agar,  from  two  weeks  to  a  month  on 
ascitic  bouillon,  and  from  two  weeks  to  two  months  in  fluid 
sugar  media. 

TREATMENT. 

Drugs  are  of  little  use,  and  are  only  palliative.  Phenacetin 
is  useful  for  headache,  and  morphia  and  opium  when  pain 
and  insomnia  need  attention.  Hosts  of  drugs  were  used  at 
Purdysburn.  Bismuth  and  soda  is  useful  for  vomiting.  Hot 
baths  are  good  for  relaxing  the  rigidity  (Robb  at  British 
Medical  Association,  1907).  Ice-caps  to  the  head  are  of  benefit. 
Some  patients  require  to  be  catheterized,  a  difHcult  matter 
with  a  wildly-maniacal  patient.  Patients  should  always  be 
very  carefully  examined  for  retention,  even  if  urine  is  being 
passed.  Nasal  feeding  is  often  required,  and  may  be  difficult. 
Saline  enemata  are  valuable,  especially  when  the  patient  is 
collapsed. 

One  method  of  treatment  stands  out  above  all  for  use 
in  this  disease,  namely,  the  intraspinal  injection  of  Flexner 
and  Jobling  serum.  The  serum  is  obtained  by  inoculating 
a  horse  with  gradually  increasing  doses  of  cultures  of  the 
meningococcus,  which  have  been  heated  to  60°  for  halt 
an  hour.  Different  strains  of  the  diplococcus  were  used. 
Autolysate  was  injected  as  well.  (For  further  details,  see 
Flexner  and  Jobling's  paper  in  the  Journal  of  Experimental 
Medicine,  January,  1908.)  The  serum  is  sent  out  in  15  c.c. 
bottles,  and  has  to  be  kept  in  an  ice-box.  The  following 
precautions  are  to  be  observed  in  treatment  with  the 
serum : — The  serum  must  be  injected  at  body  tempera- 
ture. An  equivalent  quantity  of  spinal  fluid  should  be  with- 
drawn if  possible,  but  this  is  not  always  essential.  The 
injection  must  be  given  slowly,  especially  when  the  amount 
of  fluid  withdrawn  is  small,  and  not  more  than  35  c.c.  are 
given  for  one  dose.  The  first  injection  must  be  given  as  early 
as  possible,  and,  in  bad  cases,  repealed  in  48  hours.  After- 
wards,  the   dose   can   be   regulated  by  the   temperature  and 
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other  symptoms,  or  by  the  opsonic  index.  There  is  generally 
a  fall  in  temperature. 

The  technique  is  as  follows  :— The  patient  is  prepared  as  for 
lumbar  puncture.  A  short  length  of  rubber  tubing  is  attached 
to  the  needle.  The  phials  of  serum  are  immersed  in  a  basin 
of  water  at  a  temperature  of  102°  F.  To  the  rubber  tube,  the 
barrel  of  a  serum  syringe  is  attached,  and  the  serum  is  poured 
into  it;  it  flows  in  gently,  and  often  it  is  not  necessary  to  use  the 
plunger.  When  the  requisite  dose  has  been  given,  sterilized  lint 
is  strapped  on  over  the  wound.  Chloroform  should  be  given. 
The  fluid  withdrawn  should  always  be  examined;  as  the 
case  improves,  it  becomes  less  turbid,  whilst  the  meningococci 
gradually  grow  less  in  numbers. 

A  curious  point  has  been  remarked  by  Houston  and  Rankin, 
namely,  that  the  cerebro-spinal  fluid  has  a  lower  agglutinative 
and  opsonic  power  than  blood-serum  from  the  same  case 
(British  Medical  Journal,  November  i6th,  1907).  Flexner 
recommends  the  leucocytes  in  the  circulating  blood  to  be 
counted.  Flexner  and  Jobling  have  noticed  remarkable  reduc- 
tion in  numbers  of  the  meningococci  after  injection,  and  state 
that  they  were  degenerated,  and  had  lost  power  of  growth. 

To  inject  the  serum  hypodermically  seems  to  be  of  little 
value.  One  case  at  Purdysburn  was  tested  with  intraspinal 
and  hypodermic  injections  ;  the  latter  had  no  observable  effect, 
while  the  former  had  (Robb,  British  Medical  Journal,  1908). 
Other  cases  received  hypodermic  injections,  but  no  effect  was 
produced. 

Other  serums  used  before  Flexner  and  Jobling's  were  Kolle 
and  Wassermann's,  Burroughs  Wellcome's,  Ruppel's,  and  serum 
from  other  patients,  but  none  had  any  observable  effect.  The 
first  three  were  examined  by  Houston  and  Rankin,  and  their 
agglutinative  and  opsonic  power  was  nil. 

With  regard  to  results,  the  death-rate  without  serum  was 
over  70  per  cent,  for  the  first  255  cases  in  hospital.  In  the 
town,  at  the  time  we  were  using  the  serum  in  hospital,  the 
death-rate  for  cases  not  treated  with  serum  was  85 '2  per  cent., 
whilst  that  in  hospital  was  26-6  per  cent.  This  is  a  very 
significant  comparison,  as  pointed  out  by  Robb. 

Flexner  and  Jobling,  in  the  47  cases  they  first  recorded 
(Januar)',  1908),  had  a  death-rate  of  27-6  per  cent.  Dr.  Robb 
stated   ultimately  that  it  worked  out  in  Belfast  at  about  24 
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per  cent. 

In  Flexner's  final  report  I  Journal  of  Experimental  Medicine) 
on  1,300  cases  treated  with  serum,  he  gives  the  death-rate  as 
30*9  per  cent.  In  200  cases  in  which  the  serum  was  given 
during  the  first  three  days,  the  death-rate  was  18  per  cent. 
He  found  the  patients  frequently  recovered  by  crisis,  that  the 
complications  and  sequete  were  very  greatly  diminished,  and 
the  number  of  permanent  defects  among  these  serum-treated 
cases  was  small. 

There  is  in  these  figures  a  decided  improvement  on  the 
death-rate  in  untreated  cases,  and  the  results,  as  far  as  they 
go,  are  better  than  the  early  results  with  diphtheiia  antitoxin. 
From  the  clinical  picture  of  treated  cases,  one  could  vouch 
for  the  beneficial  effect  of  the  serum,  the  drop  in  temperature, 
relief  of  headache  and  rigidity  (there  was  at  times  a  slight 
increase,  followed  by  a  great  improvement  in  the  symptoms), 
the  toxic  colour  of  the  patients  disappeared,  and  the  spinal 
fluid  became  clearer.  I  have  observed  a  return  of  consciousness 
five  hours  after  injection  in  a  fulminant  case. 

The  first  case  treated  was  interesting,  being  an  ordinary 
severe  attack  of  the  disease  in  an  adult,  a  type  of  case  pre- 
viously rapidly  fatal.  The  result  was  watched  with  great 
anxiety,  and  when,  35  hours  later,  he  became  conscious,  and 
recovered  after  further  injections,  we  felt  we  had  a  new  power 
given  us  to  cope  with  the  epidemic.  Further  cases  bore  out  the 
value  of  the  treatment,  in  one  very  severe  case  with  very 
thick  pus,  the  spinal  canal  was  washed  out  as  well  as  possible 
with  normal  saline  before  injection,  with  very  good  results. 
*The  foregoing  remarks  leave  no  room  for  doubt  about  the 
efficacy  of  the  serum.  Consequently,  when  a  doctor  sees  a 
case  and  suspects  cerebro-spinal  fever,  he  should,  without  any 
further  delay,  inject  the  serum  after  lumbar  puncture.  To 
hesitate  is  perhaps  to  lose  a  life,  and  to  me  appears  criminal. 
There  is  nothing  to  be  gained  by  waiting  for  the  result  of 
bacteriological  diagnosis,  for  by  the  time  that  arrives  the 
patient  is  either  dead  or  permanently  damaged.  Flexner's 
results,  in  cases  treated  within  the  first  three  days,  are  82  per 

•  The  early  administration  of  the  serum  is  a  point  on  which  Dr.  Robb, 
after  long  experience  of  its  use,  lays  great  stress.  The  case  mentioned  on  this 
page  and  injected  by  him  was  one  of  (perhaps  the  lirst)  the  first  cases  treated 
by  ITexner's  serum  in  this  country. 
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cent,  cures,  instead  of  74  per  cent,  deaths  when  no  seiuin  has 
been  given.  If  given  at  the  onset  or  on  the  first  day,  it  is 
extremely  hkely  that  nearly  every  case,  except  the  most 
toxic  and  fulminant,  would  be  saved. 

Vaccine  Treatment.  —  Of  this  we  had  no  experience  at 
Purdysburn.  The  cerebro-spinal  fluid  of  the  patient,  or  cultures 
from  it,  may  be  used.  This  treatment  would  very  probably 
be  beneficial  in  helping  serum  treatment  in  chronic  cases  ;  an 
autogenous  vaccine  might  be  used,  if  the  disease  became 
chronic.  Vaccine  could  similarly  be  prepared  for  carriers  and 
mild  cases,  and  used  as  a  prophylactic  for  those  exposed  to 
infection. 

PROGNOSIS. 

This  depends  on  the  severity  of  the  case,  the  virulence  of 
the  epidemic,  the  age  of  the  patient,  those  under  one  year 
having  less  chance  of  recovery  than  those  above  that  age.  At 
Purdysburn  the  following  table  will  give  an  idea  of  the 
influence  of  age  : — 

Total.         Died.      RecoNxred 

Under  i  year 
From  1-5  years  - 
,,  6-10  „ 
„  10-20  „ 
„  20-30  „ 
„     30-40    „ 

Over  40  ysars         -        -         -         3  i  2 

It  will  be  seen  that  out  of  74  children  under  5  years,  61 
died,  and  this  agrees  with  the  finding  of  Hirsch  {see  "  Allbutt's 
System  of  Medicine")*  that  children  mostly  die;  adults 
between  20  and  40  years,  according  to  the  above  table,  had 
a  high  death  rate. 

The  duration  of  the  disease  is  generally  under  eight  days, 
54  per  cent,  of  the  Purdysburn  series  dying  within  that 
time.  Some  cases  linger  very  long;  21  cases  at  Purdysburn 
lingered  for  over  eight  weeks,  one  dying  over  16  weeks 
from  the  onset.  In  the  later  stages,  there  is  always  the  risk 
of  hydrocephalus,  and  of  progressive  and  profound  emaciation. 
Sudden  death  is  common,  even  when  convalescence  is  vvell 

•  In  Flexner's  final  repjrt  the  marked  and  beneficial  effect  of  his  serum  is 
pointed  out  ia  the  cast  of  young  children. 
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advanced,  sudden  cardiac  failure  or  cerebral  pressure  being  the 
cause.  Several  cases  died  thus.  The  prognosis  must,  there- 
fore, be  very  guarded.  If  the  serum  is  given,  from  what  I 
have  seen  of  its  advantages,  the  outlook  is  very  much  better 
if  it  is  given  early,  within  24  to  48  hours. 

Convalescence  is  very  slow  sometimes,  for  headache  and 
vomiting  remain  troublesome,  k  is  a  disease  characterized,  if 
one  may  use  a  paradox,  by  the  suddenness  and  slowness  of 
its  termination.  This  is  true.  I  have  seen  cases  lasting 
months,  and  others  almost  stricken  down  dead. 

Relapse  may  occur,  though  it  is  rare  ;  the  various  complica- 
tions have  been  noted  previously. 

Sequdce. — The  principal  in  255  cases  at  Purdysburn  were  : — 
Deaf,  14  ;  blind,  6  ;  paraplegia,  2  ;  hemiplegia,  5  ;  one  case 
slightly  affected  mentally.  Deafness  and  some  forms  of 
paralysis  and  blindness  are  the  most  frequent  sequelae.  Some 
cases  of  paralysis  and  some  of  deafness  improved  before  being 
discharged.  In  some  cases  there  remains  a  tendency  to  severe 
headaches,  and  cardiac  weakness.  The  latter  may  cause 
sudden  death ;  this  occurred  in  two  cases  after  discharge. 
The  severe  headaches  were  most  probably  due  to  slight 
hydrocephalus.  In  a  table  previously  given  will  be  seen  the 
principal  complications  and  sequelae. 

In  Flexner's  1,300  cases  treated  by  serum,  the  sequelae  were 
greatly  diminished,  and  one  cannot  insist  too  strongly  on  the 
early  injection  of  serum  to  prevent  permanent  defects  follow- 
ing an  attack  of  the  disease. 

COMMUNICABILITY   AND    MODE.  OF    INFECTIO.V. 

Here  we  are  not  on  very  sure  ground,  and  one  must  be 
cautious  about  jumping  to  conclusions.  If  some  of  the  arguments 
in  what  follows  are  sLrained,  let  it  be  an  excuse  that  we 
must  have  some  theory  to  work  on,  and  that  one  sometimes 
feels  a  thing  is  true  without  being  able  to  express  it  adequately. 
With  regard  to  the  communicability  of  the  disease,  the  viability 
of  the  meningococcus  is  important. 

Viability. — According  to  Elser  and  Huntoon,  recently 
isolated  strains  die  out  rapidly,  and  require  early  removal 
to  fresh  culture  media.  Symmers  and  Wilson  recommend 
daily  planting  out ;  in  new  strains  later  on,  once  every  week 


CEREBROSPINAL  FEVER.  851 

or  two  weeks  is  sufficient.  It  is  important  to  prevent  the 
culture  media  from  drying  (Elser  and  Huntoon).  Old  strains 
on  ascitic  a?ar  have  lived  for  333  days. 

Temperature. — von  Lingelsheim  (Elser  and  Huntoon)  found 
10  minutes  at  60°  C.  destroy  the  organisms,  but  they  resisted 
45°  moist  heat  for  3  hours.  He  adds  that  they  die  in  5  days 
at  room  temperature.  Huntoon  and  Elser  say  they  may 
survive  4  weeks  at  a  room  temperature  of  25-26°,  but  none 
survive  an  ice-box  temperature  for  i  week. 

Sunlight. — In  diffuse  daylight,  none  live  after  8  days;  in 
direct  sunlight,  8  hours  kill  (Elser  and  Huntoon).  von  Lingels- 
heim  states  that  from  4-8  hours,  and  Kutscher  from  8-12  hours 
in  direct  sunlight  are  fatal. 

Viability  in  Animals. — Young  guinea  pigs,  mice,  rabbits, 
and  monkeys  are  generally  used  in  experiments.  Growth 
is  feeble  apart  from  the  bod)',  according  to  the?e  authorities, 
and  Stuart  McDonald  holds  similar  views. 

Meningococci  Carriers.—  kccoxdmg  to  von  Lingelsheim 
(Huntoon  and  Elser),  meningococci  are  present  in  93*8  per 
cent,  of  the  throats  of  persons  suffering  from  the  disease,  and 
according  to  Fliigge,  it  disappears  from  the  naso-pharynx 
after  the  fifth  day  of  the  disease.  In  several  cases  at  Purdys- 
bum,  in  which  swabs  were  taken  by  Professor  Symmers, 
meningococci  were  not  found  ;  these  cases  were  past  the  fifth 
day.  In  several  swabs  which  I  took,  and  on  Petri  plates  which 
I  exposed  to  the  breath  of  the  patients,  no  meningococci  also 
could  be  found  by  Professor  Symmers  ;  these  cases  were  just 
past  the  fifth  day.  Farrand,  quoted  by  Stuart  McDonald,  found 
that  23  per  cent,  of  healthy  persons,  who  had  been  exposed  to 
infection,  carried  meningococci  in  their  throats ;  635  cases 
were  examined.  Eraser  and  Comrie  fKer's  Paper \  Jehle 
(Stuart  McDonald),  Albrect,  Ghon,\VeichseIbaum,  von  Lingels- 
heim, Collins,  Kolle  and  Wassermann.Osterman,  etc.  (Huntoon 
and  Elser)  all  found  meningococci  in  the  throats  of  healthy 
persons  exposed  to  infection.  Comrie  and  Eraser  found 
meningococci  in  Petri  plates  exposed  in  an  engine-room,  in 
which  five  fathers  of  infected  children  worked  (Ker's  Paper). 
Fliigge  estimates  that  the  carriers  are  10-20  times  more 
numerous  than  the  cases  of  disease.  Kutscher  has  found 
meningococci   present    in    four   cases   apart   from    epidemics. 
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Such  occurrences  are  rare  according  to  Kolie  and  Wassermann 
and  von  Lingelsheim,  who  examined  over  a  hundred  cases.  In 
certain  individuals,  Weichselbaum  and  Fliigge  suggest  that 
once  the  meningitis  is  established  in  the  naso-pharynx,  it  is 
permanent. 

These  facts  explain  how  it  is  that  preventive  measures, 
directed  to  the  patient  and  his  immediate  surroundings,  are 
useless  alone  (Elser  and  Huntoon).  An  instance  of  how  the 
infection  is  spread  in  the  above  manner  was  that  of  the  man 
employed  in  a  dispensary,  at  which  relatives  and  friends  of 
people  who  had  died  of  cerebro-spinal  fever  went  to  register 
death ;  he  became  infected,  and  died.  In  this  connection, 
we  may  mention  that  the  mild  cases  without  definite  menin- 
gitis, of  which  there  have  been  several  at  Purdysl)urn,  are  a 
serious  factor,  too,  in  the  spread  of  the  disease.  We  can  then 
have  good  grounds  for  believing  that  the  inlection  is  spread 
by  non-infected  persons  who  carry  meningococci  in  their 
respiratory  passages,  and  also  iby  unrecognized  mild  cases,  as 
well  as  by  those  who  are  severely  affected. 

Evidence  has  been  found  by  many  observers  in  the  present 
epidemic  (1915)  of  apparently  healthy  persons  being  carriers, 
and  that  the  disease  is  spread  by  such  persons  can  be  regarded 
as  pretty  well  proved. 

Some  observers  have  placed  the  percentage  of  contacts 
who  act  as  carriers  as  high  as  70  per  cent.  I  would  like  to 
point  out  as  well  that  vermin,  such  as  fleas,  lice,  etc.,  probabl)' 
spread  the  disease.  Many  of  the  petechial  rashes  observed 
could  have  been  produced  by  pediculi,  and  many  I  saw  were 
thus  bitten.  Typhus  fever  is  spread  by  lice,  and  there  are 
points  of  resemblance  between  these  two  diseases.  Both 
are  more  common  where  there  is  overcrowding,  and  in  cold 
weather  ;  whilst,  generally  speaking,  both  are  sudden  in  onset. 
In  both  there  is  evidence  of  bites  of  vermin.  (Undoubtedly, 
however,  the  infection  in  both  can  be  spread  throuj,h  the  upper 
respiratory  passages.) 

I  think,  then,  that  the  probability  of  vermin  spreading  the 
infection  must  not  be  overlooked.  In  Purdysburn,  the  patients 
were  bathed  on  admission,  the  clothes  disinfected,  and  I  think 
this  helped  to  prevent  the  staff  becoming  inlecied.  In  the 
army,  I  cannot  too  strongly  urge  that  all  clothes  and  belong- 
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ings  should  at  once  be  disinfected  by  steam,  and  the  soldiers 
given  a  fresh  outfit  after  a  bath  in  an  effective  disinfectant 
solution,  e.g.  kerol,  cyllin,  izal,  etc. 

Portal  of  Entry  into  the  Human  Body. — ^From  the  fact  that 
the  base  of  the  brain,  as  well  as  the  spinal  cord,  is  most 
affected,  it  might  seem  possible  that  the  infection  generally 
spreads  from  the  nose  and  throat  directly  by  the  lymphatics 
to  the  brain  ;  for,  as  had  been  shown  b}'  Schwalbe,  Kay 
and  Retzius,  Stuart  McDonald,  and  other  workers,  the  lym- 
phatics of  the  nasal  mucous  membrane  can  be  injected  from 
the  cranial  cavity.  On  the  other  hand,  Flexner  in  early  experi- 
ments has  shown  that,  in  the  case  of  monkeys  after  a  spinal 
injection  of  meningococci,  identical  organisms  were  demon- 
strated in  the  nasal  section  of  the  infected  animals.  Another 
point  against  the  view  of  infection  spreading  in  the  first 
instance  from  the  naso-pharynx  is  the  fact  that  the  anterior 
part  of  the  brain  is  not  most  affected. 

Allan  and  Dun,  quoted  by  Stuart  McDonald,  in  a  carefully 
reported  case  of  fulminating  cerebro-spinal  fever,  examined 
the  cribiform  plate  and  olfactory  tract.  They  found  that 
the  olfactory  epithelium  gave  no  evidence  of  acute  inflam- 
matory change,  and,  though  some  of  the  lymphatic  spaces 
passing  through  the  foramen  of  the  cribiform  showed  leuco- 
cytic  infiltration,  it  was  evident  that  this  was  quite  as  likely 
due  to  the  spread  from  within  as  to  the  spread  from  without. 
McDonald  goes  on  to  say  that  he  has  not  found  any  patho- 
logical evidence  to  show  that  the  spread  does  take  place 
from  the  nasal  passages. 

B'isides  this,  Fowler  (Ker  in  The  Practitioner,  1908) 
states  that  the  cord  lesion  is  of  older  date  than  that  of  the  brain. 
Greenfield  has  taught  the  same  (Stuart  McDonald)  in  regard 
to  tuberculous  meningitis,  in  which  disease  he  believes  the 
meningitis  is  not  infrequently  due  to  a  lymphatic  spread  of 
the  disease  from  the  thorax  or  abdomen  along  the  nerve 
routes  to  the  lymphatics  of  the  cord  and  thence  to  the  brain. 
This  would  explain  the  basal  exudate.  Flexner  has  shown 
that  the  virus  of  poliomyelitis  can  be  spread  in  this  way. 

Huntoon  and  Riser  experimented  on  puppies  by  trephining 
well  forward,  so  as  to  make  the  cribiform  plate  accessible. 
Subdural  and  intra-nasal  injections  of  cultures  of  meningococci 
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were  given.  Cultures  taken  after  the  lapse  of  2,  4,  6,  and 
24  hours  failed  to  reveal  meningococci  in  either  locality. 
However,  this  experiment  is  deprived  of  real  value,  for  the 
animals  remained  perfectly  well.  Westenhoefler  has  shown  that, 
although  the  hypophyseal  gland  is  involved,  the  suppuration 
is  confined  to  the  superior  and  lateral  surfaces.  Huntoon 
and  Elser  have,  in  two  instances,  made  cross- sections  of  the 
hypophysis  and  sphenoid  bone,  but  failed  to  reveal  any 
evidence  in  favour  of  a  direct  extension  through  this  portion 
of  the  base  of  the  skull.  Westenhoeffer  has  further  proved 
(Huntoon  and  Elser)  that  the  lymphatics  at  the  base  of  skull 
show  no  evidence  of  invasion  along  these  channels.  The 
facts  quoted,  therefore,  are  against  the  view  of  a  direct 
extension  of  the  infection  directly  from  the  nose,  throat 
and  pharynx  to  the  brain.  It  is  probable  that  infection  may 
occur  this  wa^',  although  it  is  not  the  most  common  route. 

Other  Portals  of  Entry.  —  We  have  the  abdominal  route, 
via  Peyer's  patches,  solitary  follicles,  mesenteric  glands,  and 
perineural  lymphatics  to  the  cord.  There  are  many  points 
which  make  it  possible,  if  not  probable,  that  the  menin- 
gococci reach  the  system  by  the  abdominal  route. 

First  of  all,  some  premonitory  diarrhea  has  been  noticed 
in  patients  suffering  from  cerebro-spinal  fever  by  Lees  and 
Barlow  (Ker).  At  Purdysburn,  on  closely  questioning  the 
parents  of  children  affected  by  the  disease,  I  was  able  to  find 
a  history  of  previous  diarrhoea  in  some  cases.  The  early 
loss  of  the  abdominal  reflex,  mentioned  by  Ker,  points  to 
the  early  involvement  of  the  lower  dorsal  cord.  Some  cases 
mentioned  by  Stuart  McDonald  are  very  suggestive.  In  one 
death  was  due  to  general  toxaemia  from  acute  gastro-enteritis, 
but  no  meningococci  were  found  ;  yet  in  the  case  of  an  elder 
brother,  they  were  present. 

If  these  cases  are  compared  with  those  I  published  in  the 
British  Medical  Journal,  1907,  we  see  it  is  quite  possible  for 
a  child  suffering  from  cerebro-spinal  fever  to  die  of  what  is, 
to  all  intents  and  purposes,  an  acute  toxaemia  with  little  or 
no  meningitis  observable  clinicallj'. 

In  all  these  cases,  the  gastro-intestinal  lesions  were 
marked  post-mortem.  In  case  i8  of  Stuart  McDonald,  the 
symptoms  were  gastro-intestinal,  and  there  was  no  suggestion 
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of  meningitis.  In  this  case,  too,  there  was  post-mortem 
evidence  of  gastro-enteritis  and,  what  is  of  importance  as 
well,  no  signs  of  meningitis.  In  the  mesenteric  glands,  what 
Stuart  McDonald  believes  were  meningococci  were  found. 
Meningococci,  as  far  as  I  am  aware,  have  not  been  found 
in  the  mesenteric  glands. 

Symmers,  in  the  Belfast  Hospital,  found  marked  intestinal 
lesions  in  the  case  previously  mentioned  and  in  many  others  ; 
to  him  the  abdominal  route  seemed  probable.  The  preva- 
lence of  acute  gastro-inteslin.il  toxaemia  during  epidemics  of 
cerebro-spinal  meningitis  is  reported  by  Stuart  McDonald. 
May  not  this  be  cerebro-spinal  fever  ? 

With  regard  to  the  route  of  the  infection  in  some  other 
forms  of  meningitis,  is  not  the  origin  of  the  meningitis  in 
typhoid  fever  intestinal  ?  Marked  meningitis  may  be  present, 
too,  as  in  the  case  admitted  to  Purdysburn  mentioned  previously. 
Moreover,  a  certain  amount  of  meningitis  is  I'airly  common  in 
typhoid.  There  are  marked  changes  in  the  intestine,  in 
Peyer's  patches,  the  solitary  follicles,  and  the  mesenteric 
glands.  In  tuberculous  meningitis,  it  is  possible  that  the 
bacillus  may  enter  the  system  by  the  abdominal  route, 
and  it  is  extremely  probable  that  the  abdominal  route 
plays  a  very  important  part  in  tuberculous  affections  of 
childhood. 

Some  interesting  cases,  published  by  Wilson  in  the 
Lancet,  December,  1907,  on  streptococcal  meningitis,  may 
be  mentioned  as  well  ;  in  three  of  these,  he  states,  the 
organism  appeared  to  be  derived  from  the  intestine.  In 
anterior  poliomyelitis,  Leiner  and  Weisner  have  shown  that 
the  virus  can  pass  through   the  intestinal  mucous  membrane. 

We  see  therefore  that  little  more  than  gastro-enteritis  may 
be  present  in  cerebro-spinal  fever  ;  that  the  cause  for  this  can 
be  s^hown  by  post-mortem  findings  ;  and  that  in  many  cases 
with  meningeal  symptoms,  the  intestinal  symptoms  appear 
first. 

In  no  case,  that  I  have  seen  post-mortem,  have  there  been 
signs  beginning  in  the  brain,  without  signs  in  the  intestine  ; 
although,  as  we  have  seen,  there  may  be  intestinal  signs 
without  lesions  in  the  brain. 

The  lesions  in  the  cord  are  said  by  some  observers  to  be 
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older  than  those  in  the  brain.  (See  Barnes,  Interstate  Med. 
Journal,  September,  1913,  for  intestinal  symptoms  occurring 
before  spinal.) 

If,  therefore,  the  intestinal  signs  are  common,  and  the 
first  to  occur,  the  infection  may  start  there.  Is  this  possible  ? 
I  believe  it  is  quite  possible,  and  that,  as  meningococci  are 
present  in  the  naso-pharynx,  the  infection  takes  place  by  the 
secretions  from  there  being  swallowed  by  the  patients. 
This  theory  would  fit  in  with  the  facts  of  cases.  Infection, 
therefore,  I  believe,  can  and  does  occur  through  the  intestinal 
route. 

Another  method  of  entry  is  through  the  blood-stream. 
In  support  of  this,  Huntoon  and  Elser  have  produced  symptoms 
typical  of  the  disease  by  injecting  the  blood-stream  of  animals. 
Another  point,  according  to  some  observers,  is,  that  the  menin- 
gococci have  been  found  in  the  blood  before  lodging  in  the 
meninges  (Solmon,  Martine,  Rhode,  Marcovitch  and  Andrews, 
quoted  by  Huntoon  and  Elser).  In  these  cases,  however,  the 
symptoms  were  more  those  of  septicaemia  than  of  cerebro- 
spinal fever.  Huntoon  and  Elser,  after  examining  41  cases, 
found  meningococci  in  11,  but  they  do  not  regard  the  results 
as  satisfactory  enough  to  furnish  conclusive  evidence  in  favour 
of  hasmatogenous  origin  of  the  disease. 

Syramers  and  Wilson  found  the  meningococci  in  blood  in 
three  cases  out  of  15  cases  examined;  the  blood  was  drawn 
aseptically  by  Wilson  and  myself  into  nutrient  media  from 
typical  cerebro-spinal  fever  cases. 

The  alarming  suddenness  of  the  onset  and  the  widespread 
lesions  found  pt)st-mortem  are,  however,  in  favour  of  the  blood 
being  th«  portal  of  entry.  In  other  forms  of  meningitis,  in 
which  organisms  gain  access  to  the  meninges  at  some  particular 
point,  the  onset  is  gradual.  There  is  no  reason  for  assuming 
that  meningococci,  if  they  gained  access  at  a  particular  point, 
would  act  in  any  different  way  from  streptococci  or  pneumo- 
cocci.  These  are  the  views  of  Elser  and  Huntoon.  Besides, 
if  infeciion  does  occur  directly  from  the  naso-pharynx,  why 
does  it  not  take  place  more  commonly  in  such  diseases  as 
scarlet  fever,  diphtheria,  and  acute  tonsillitis? 

If  the  infection  gets  into  the  circulating  blood,  there  are 
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several  melhods  of  entry.  One  may  be  tlirough  puncture 
of  the  skin,  b)'  such  means  as  infected  vermin,  and  others  are 
through  the  tonsils,  upper  respiratory  tract,  or  alimentary 
canal  ;  the  last  occurs  in  anterior-poliomyelitis,  as  shown  by 
Leiner  and  Weisner.  There  is  no  reason  why  the  system 
should  be  infected  in  any  way  differently  than  in  such  diseases 
as  scarlet  fever,  diphtheria,  and  typhoid  fever,  from  the  nasal 
passages  or  the  intestines. 

Summing  up,  therefore,  it  seems  possible  that  the  primary 
infection  is — 

A.  In  the  throat,  nose,  and  naso-pharynx,  and  that  from  there 

it  is  spread  — 

(i )  As  in  scarlet  fever,  influenza,  etc.,  into  the  blood- 
stream, the  whole  system  becoming  infected 
in  this  way,  but  more  particularly  the 
meninges  of  the  brain  and  spinal  cord. 

(2)  Directly  to  the  brain  or  spinal  cord. 

B.  From  bites  of  vermin,  such  as  lice,  fleas,  etc. 

C.  Through  the  intestine,  from  swallowing  infected  sputum, 

or  the  house  fly  may  spread  it  through  food. 

The  first  (A  i)  appears  to  me  to  be  the  most  common 
method  of  infection,  though  I  believe  infection  often  occurs 
by  B.  and  C. 

GENERAL    CONCLUSIONS. 

(i)  Cerebro-spinal  fever  is  an  acute  disease,  in  which  the 
symptoms,  while  largely  meningeal,  are  not  always  so  ;  acute 
toxaemia  may  be  produced  from  infection  by  meningococci. 
The  careful  examination,  bacteriologically  if  possible,  of  patients 
suffering  from  acute  toxaemia  is  therefore  recommended, 
especially  when  cerebro-spinal  fever  is  epidemic.  It  may 
possibly  be  found  that  the  name  cerebro-spinal,  applied  to 
the  disease,  is  as  misleading  as  the  title  "  spotted  fever."  Some 
cases  are  so  mild  as  almost  to  escape  notice,  and  these 
cases  should  be  sought  for  carefully. 

(2)  The  infection  is  spread  through  the  agency  of  the 
secretions  of  the   upper  respiratory   tract  of  infected   people, 
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and  some  persons  act  as  carriers.  Mild  cases  are  a  source 
of  danger.  The  organism  sometimes  exists  in  the  upper 
respiratory  passages  for  long  periods,  as  in  diphtheria. 

(3)  In  order  to  prevent  the  disease,  isolation  of  contacts, 
as  in  typhus  fever,  should  be  done,  and  antiseptic  treatment 
of  the  upper  respiratory  tract  should  be  carried  out  thoroughly 
as  well.  The  disinfection  of  bedding  and  clothing,  and  the 
confiscation  of  infected  foodstuffs  should  be  carried  out.  Mild 
cases  and  cases  of  acute  toxaemia  should  be  watched  for 
carefully. 

(4)  The  commonest  portal  of  entry  is  through  the  upper  re- 
spiratory tract,  nose,  naso-pharynx,  and  tonsils.  These  become 
infected  in  the  first  instance,  and  the  infection  passes  thence  to 
the  blood,  or,  more  rarely,  directly  to  the  brain  and  spinal 
canal.  Possibly,  the  respirator}'  secretions  are  swallowed,  and 
the  infection  may  be  spread  through  the  intestines  into  the 
blood  or  spinal  canal.  Besides  entry  in  this  manner,  it  is 
highly  probable  that  infection  is  spread  by  lice,  fleas,  and 
other  vermin,  the  disease  germs  getting  directly  into  the  blood 
stream. 

(5)  The  treatment  by  Flexner  and  Jobling's  serum  by  spinal 
injection  seems  to  warrant  its  use  in  all  cases  and  as  early  as 
possible.  The  delay  of  an  hour  may  make  a  considerable 
difference  in  the  final  issue  of  the  case.  If  cerebro-spinal 
fever  is  suspected,  the  serum  should  be  given  without  waiting 
for  the  result  of  bacteriological  diagnosis  ;  by  the  time  the 
report  arrives  the  patient  may  be  dead. 

(6)  In  the  estimation  of  the  opsonic  index,  we  have  a  very 
useful  and  reliable  means  of  confirming  the  diagnosis  after 
the  sixth  day,  and  the  agglutination  test,  although  not  free 
from  errors  owing  to  heterologous  agglutination,  is,  in  the 
bands  of  a  skilled  bacteriologist,  a  useful  aid. 

(7)  As  errors  may  occur,  owing  to  the  possibility  of 
other  forms  of  cerebro-spinal  meningitis  being  confused  with 
cerebro-spinal  fever,  lumbar  puncture  should  always  be  done, 
and  the  fluid  examined  bacteriologically.  All  other  methods 
of  bacteriological  diagnosis  should  be  made  use  of. 

PREVENTIVE  MEASURES  SUGGESTED. 

(i)  The  swabbing  and  supervision  of  all  contacts,  who 
must   apply  antiseptics  to   the   nose   and    throat,  e.g.,  glyco- 
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iodine,  glyco-thymol  co.,  chloros,  etc. 

(2)  Immediate  isolation  of  carriers  and  infected  persons  ; 
thorough  disinfection  by  steam  of  all  their  belongings  and 
clothes ;  on  admission  to  hospital,  to  have  a  thorough  bath, 
all  vermin  being  looked  for  and  destroyed. 

( 3)  All  persons  exposed  to  infection  and  suffering  from  colds 
or  "  sore  throats,"  or  having  gastro-enteritis,  to  be  kept  under 
observation,  and  attempts  made  to  isolate  the  meningococcus 
from  their  secretions.  Patients  suffering  from  acute  toxaemia 
or  sudden  and  severe  "  bronchitis  "  during  an  epidemic  to  be 
looked  upon  as  cerebro-spinal  fever  cases  until  otherwise  is 
proved. 

(4 )  Abundance  of  fresh  air  for  patients  and  contacts ;  for 
troops,  open  tents  or  huts  built  on  the  "  open  air "  principle 
should  be  provided.  Patients  to  be  nursed  in  the  open  air, 
when  the  weather  permits. 

(5)  Inspections  for  vermin  among  troops,  and  when 
found  the  soldier  to  be  given  a  disinfectant  bath  and  his 
clothes  disinfected. 

(6)  All  food  exposed  to  infection  should  be  destroyed, 
and  carriers  warned  against  swallowing  their  own  sputum  ;  this 
should  be  received  in  special  receptacles  and  disinfected  ;  nasal 
discharges  should  be  received  on  rags  which  are  burnt  at  once. 

(7)  An  energetic  search  to  be  made  for  mild  and  "  missed" 
cases. 

(8)  From  the  character  of  the  infection,  it  seems  probable 
that  prophylactic  vaccine  would  be  of  value. 

(9)  All  sanitary  authorities,  in  districts  where  the  disease 
is  present,  should  supply  through  their  Health  Departments 
antimeningococcic  serum  free  to  doctors,  ar.d  keep  a  stock 
in  hand  ready  for  use.' 

I  am  indebted  to  Dr.  Robb,  the  Medical  Superintendent, 
Purdysbum  Fever  Hospital,  for  permission  to  publish  notes 
of  the  cases  referred  to,  and  also  to  Dr.  W.  James  Wilson 
for  his  kind  assistance  with  the  material  for  this  paper. 

•  Since  \»Titing  the  paper,  I  have  received  from  Dr.  Robb,  a  circular  letter 
which  is  addressed  to  the  Belfast  doctors  recommending  the  earliest  possible 
notification  to  the  Fever  Hospitals  of  cases,  so  that  Flezner's  serum  can  be 
administered  without  delay.  I  strongly  recommend  a  similar  notification  being 
issued  to  the  medical  profession  in  those  districts  where  cerebro-spinal  fever 
is  prevalent. 
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RECENT    WORK    OX    CHILDREN'S    DISEASES. 

Bv  HUGH  THURSFIELD,  M.A.,  M.D.,  F.R.C.P. 

Assistant  Physician,  St.  Bartholomew's  Hospital;  Physician,  Hospital  for 
Sick  Children,  Great  Ormond  Strut,  etc. 

PVLORIC    STENOSIS. 

The  question  of  the  best  form  of  treatment  in  the  case  of  in- 
fantile pyloric  stenosis  nearly  always  arouses  acute  controversy. 
In  a  recent  number  of  the  Jotirnal  oj  the  American  Medical  Asso- 
ciation, there  are  two  papers  dealing  with  this  subject  ;  one  by 
Emmett  Holt,  who  adopts  the  view  that,  in  a  considerable 
number  of  sufferers,  the  operative  procedures  are  unnecessary 
and  form  an  added  danger,  while  in  a  smaller  number  opera- 
tive interference  is  necessary  and  should  be  undertaken  early  ; 
the  other  by  the  surgeon,  Downes,  of  New  York,  recording  the 
results  in  2  2  consecutive  cases. 

Holt '  gives  the  figures  which  various  authors  have  compiled 
of  the  cases  treated  by  medical  means  alone,  and  then  states 
his  own  results.  His  series  amounted  to  57  cases  ;  of  these 
28  were  treated  by  operation  and  14  died  ;  29  were  treated  by 
medical  measures  alone  and  17  died.  The  total  mortality  was 
55  per  cent.,  and  this,  according  to  Holt,  is  about  the  average 
of  all  large  numbers  recorded.  It  must,  however,  be  recol- 
lected that  of  this  number  a  considerable  percentage  occurred 
in  neglected  and  wasted  infants,  who,  by  the  time  they  came 
under  observation,  had  not  much  chance  of  life.  Hutchison 
recorded  20  cases  with  two  deaths,  and  others  have  given 
results  quite  as  favourable  when  medical  measures  have  alone 
been  employed.  Holt  takes  the  view  that  physicians  and 
surgeons  do  not  fully  appreciate  the  respective  value  of  the 
surgical  and  medical  measures  ;  surgeons  fail  to  realize  how 
well  a  number  of  these  infants  do  without  operative  inter- 
ference, and  physicians,  on  the  other  hand,  fail  to  recognize 
how  valuable  may  be  the  result  of  an  operation  performed  at 
the  right  moment  and  with  sufficient  rapidity.  Accordingly, 
he  recommends  that,  when  a  child  is  holding  his  own  with 
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medical  treatment,  operation  should  be  deferred,  because  such 
a  patient  will  generally  do  well  and  recover  without  any  per- 
manent damage  and  with  no  risk  of  recurrence.  On  the 
other  hand,  when  a  child  is  still  vomiting  and  not  putting 
on  weight,  the  services  of  the  surgeon  should  be  requisitioned 
early. 

Downes's^  paper  records  the  results  of  22  consecutive  cases 
in  his  own  practice  ;  of  these,  7  died.  The  operation  done 
in  21  of  these  children  was  posterior  gastro-jejunostomy  ;  in 
the  remaining  case  partial  pyloroplasty.  Downes  is  so  im- 
pressed with  the  successful  results  which  follow  on  early 
operation  in  such  cases,  that  he  adopts  the  view  that  operation 
is  indicated  directly  the  diagnosis  is  made.  He  quotes  the 
figures  of  Scudder  of  Boston;  17  cases  with  4  deaths;  and 
of  Richter  of  Chicago  with  23  cases  and  3  deaths. 

It  certainly  seems  to  the  critic  that  Holt's  position  is  on 
the  whole  the  sounder ;  as  he  says,  to  operate  in  every  case 
is  to  ignore  the  fact  that  at  the  lowest  estimate  50  per  cent, 
get  well  without  operation,  and  so  far  as  can  be  ascertained 
suffer  no  further  trouble  from  the  disease.  If  the  phj-sician 
will  be  readier  to  invite  the  assistance  of  the  surgeon  in  those 
cases  which  are  not  doing  well,  there  does  not  seem  to  be 
any  reason  why  the  mortality  of  this  condition  shouM  not 
be  reduced ;  but  the  wholesale  operation  on  every  case  which 
is  diagnosed  would,  we  believe,  tend  to  raise  the  mortality. 
Posterior  gastro-jejunostomy,  except  in  the  hands  of  those  who 
are  experienced  in  the  handling  of  surgical  measures  in  young 
infants,  must  be  a  very  dangerous  procedure.  It  is  only  just 
to  Dr.  Downes  to  add  that,  in  insisting  on  the  urgency  of 
operation  so  soon  as  diagnosis  is  made,  he  makes  a  point 
that  a  tumour  shouM  be  felt.  The  writer  has  seen  more 
than  one  case  operated  on  without  this  precaution,  and  at 
the  subsequent  autopsy  not  merely  no  tum.our,  but  no  evidence 
of  stenosis. 

Another  review  dealing  with  the  same  subject  is  published 
in  the  Archives  of  Pediatrics  for  November,  1914.  In  this 
paper,  Reuben '  gives  figures  combined  from  various  sources. 
Of  88  cases  medically  treated,  83  recovered;  of  61  treated 
surgically,  47  made  a  good  recovery.  He  also  gives  an  instruc- 
tive  table   of   185   operations,  describing   the    nature    of   the 
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operation  done  and  the  results,  from  which  it  is  evident 
that  the  most  favourable  operation  is  pyloroplasty.  Of  43 
pyloroplasties  29  recovered  and  14  died  ;  while  of  86  gastro- 
enterostomies 42  recovered  and  44  died.  Reuben  is  of  much 
the  same  opinion  as  Holt  that  there  are  cases  which  require 
operation,  but  that  in  a  considerable  number  medical  measures 
will  suffice  to  establish  a  cure.  He  has  used  for  purposes  of 
differentiation  a  duodenal  catheter,  and  believes  it  possible 
to  distinguish  by  tliis  means  cases  of  mi!d  obstruction  from 
those  obstinate  and  severe  cases  which  urgently  require 
surgical  interference. 

THE    USE    OF    PROPRIETARY    FOODS    FOR    INFANT    FEEDING. 

Dr.  Coutts's  report*  to  the  Local  Government  Board  on  this 
subject,  which  is  now  published  separately,  should  be  carefully 
studied  by  all  physicians  ;  together  with  the  analysis  made  of 
many  of  these  preparations.  The  law  on  this  subject  is  of 
such  a  character  that  there  is  practically  no  limitation  as  to 
what  may  legally  be  advertised  as  an  infants'  food.  Thus,  a 
food  advertised  as  "  a  perfect  substitute  for  mother's  milk  " 
was  found  to  contain  79  per  cent,  of  starch  ;  and,  as  Dr.  Coutts 
observes,  the  climax  is  reached  when  a  food  which  contains 
jT,  per  cent,  of  starch  is  advertised  as  "  greatly  superior  "  to 
mother's  milk.  Another  food  is  advertised  in  the  following 
terms  :  "  most  of  the  so-called  infants'  food  are  mere  mixtures 
of  starchy  meals  and  quite  unfit  for  the  delicate  digestion  of 
infants."  And  yet  this  very  preparation  contains  62-6  per 
cent,  of  starch.  Dr.  Coutts's  statement  is  full  of  such  examples, 
and  should  inspire  every  physician  who  reads  it  with  a  whole- 
some distrust  of  the  statements  so  often  made  as  to  the 
value  of  the  foods,  which  are  continually  thrust  upon  their 
notice. 

It  is  an  interesting  speculation  whether  it  is  possible  to 
produce  in  the  laboratory  a  good  substitute  for  mother's  milk  ; 
what  is  certain  is,  that  to  produce  such  an  article  on  a  com- 
mercial scale,  at  a  price  which  would  not  be  prohibitive  for  all 
the  poorer  portions  of  the  population,  is  quite  impossible.  The 
corollary  is  clear,  and  it  is  that  no  physician  should  ever 
countenance  the  use  of  any  form  of  proprietary  food,  except 
as   a   medical   measure   to   be   strictly  controlled  by  himself. 
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But  though  that  may  be  sufficient  as  regards  that  proportion 
of  the  infants  who  come  under  the  care  of  a  physician,  this 
is,  after  all,  but  a  small  proportion  of  the  infants  of  the  nation, 
and  it  is  clear  that  legislation  of  a  severely  restrictive  character 
is  urgently  required.  The  medical  profession  should  make 
themselves  acquainted  with  the  facts  as  set  forth  in  this 
paper,  and  should,  without  delay,  head  a  crusade  against  the 
use  of  such  articles  as  foods  at  all. 

Dr.  Coutts,  in  his  last  section,  discusses  the  various  recom- 
mendations which  have  been  made  for  the  adequate  control 
of  these  articles,  and  adopts  a  somewhat  pessimistic  attitude 
with  respect  to  the  difficulties  to  be  faced.  These  difficulties 
would,  in  fact,  largely  disappear  if  the  medical  profession 
were  more  familiar  with  the  constitution  of  these  foods  and 
were  able  to  describe  with  accuracy  the  constituents  of  any 
particular  food.  As  Dr.  Coutts  points  out,  a  chemical  analysis 
attached  to  each  food  sold  would  not  necessarily  convey  to 
the  public  much  information,  but  such  an  analysis  in  the 
possession  of  the  doctor  would  enable  him  to  estimate  the 
probable  value  of  the  food  in  question,  and  would  render 
impossible  the  continuance  of  statements  like  those  we  have 
quoted  above.  Meanwhile,  ever)'  doctor  should  make  himself 
acquainted  with  the  facts  disclosed  by  Dr.  Coutts,  and 
should  resolve  never  to  sanction  the  use  of  an  infants'  food 
of  which  an  exact  analysis  is  not  supplied.  But  the  exter- 
mination of  the  evil  can,  we  think,  only  be  attained  by  a 
vigorous  campaign  on  the  part  of  the  profession,  of  which  at 
present  we  can  see  no  sign. 

THE    PURITY    OF    COWS'    MILK. 

An  editorial  in  the  Archives  of  Pediatrics^  for  the  month  of 
November,  19 14  is  worth  notice.  It  records  that  what  is  known 
as  "  grade  B  milk  "  was  sold  at  6  cents.,  that  is  threepence  a 
quart.  "  Why  is  it  possible,"  it  proceeds, "  that  now  a  respectable 
bottled  milk  can  be  obtained  where,  and  for  what  price,  a  most 
disreputable  loose  milk  was  once  obtained  ?  "  The  answer  is 
interesting,  and  should  strengthen  the  hand  of  those  who  are 
advocating  municipal  control  of  the  milk  supplies  of  our  large 
towns. 

New  York  has  a  Health  Department  wise  enough  to  formu- 
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late,  and  strong  enough  to  enforce,  regulations  which  will 
ensure  that  no  milk  from  tuberculous  cattle,  and  no  milk 
having  more  than  10,000  bacteria  to  the  c.cm.  shall  be  sold  in 
the  city  ;  that  all  other  milk  shall  be  Pasteurized,  and  that  no 
milk  containing  more  than  2,000,000  bacteria  to  the  c.cm., 
even  in  the  hottest  summer,  shall  be  used  at  all  for  drinking 
purposes.  The  campaign  for  a  clean  milk  began  with  the 
efforts  of  a  few  medical  men  who  had  recognized  the  neces- 
sity for  reform,  and  formed  themselves  into  a  Medical 
commission. 

The  story  of  their  efforts  is  too  long  to  be  set  forth  here, 
but  in  every  large  city  of  the  United  States  their  example  has 
been  followed,  and,  in  spite  of  all  difficulties,  the  result  has  been 
that  it  is  possible  to  obtain  in  these  cities  a  milk  at  once  cleaner 
and  cheaper  than  is  the  rule  in  this  country.  It  is  probable 
that  the  methods  adopted,  and  crowned  with  such  success, 
would  have  to  be  modified  considerably  in  this  country,  but 
the  lesson  is  that  it  is  within  the  power  of  a  strong  and  united 
medical  profession  to  bring  about  a  reform,  provided  they 
secure  the  support  of  the  municipal  authorities.  Such  a  reform 
cannot,  however,  be  obtained  without  an  active  campaign  on 
the  part  of  the  medical  profession. 

In  connection  with  the  question  of  the  milk  supply,  two 
interesting  papers  by  Delepine  *  may  be  noticed.  He  reports 
to  the  Local  Government  Board  on  the  effects  of  certain 
condensing  and  drying  processes  used  in  the  preservation  of 
milk  upon  its  bacterial  contents.  Examination  was  made  ot 
milks  prepared  by  three  different  processes,  and,  though  the 
total  number  of  organisms  was  considerably  reduced,  Delepine 
found  that  none  was  sterile.  The  organisms  which  resisted 
the  processes  were  chiefly  sporing  bacilli  of  the  B.  mesentericus 
type.  Tubercle  bacilli  also  survived,  but  apparently  in  a 
condition  in  which  their  powers  for  evil  were  considerably 
diminished  ;  at  least,  young  rabbits  fed  with  this  milk  did 
not  contract  tuberculosis,  and  the  milk,  when  inoculated  into 
guinea-pigs,  produced  a  disease,  the  course  of  which  was  ver)' 
much  slower  than  that  produced  by  the  inoculation  of  untreated 
tuberculous  milk. 

Delepine's  observations  are  of  great  value,  since  it  has 
often   been  alleged   that   the   introduction  of  the  dried   milk 
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would  solve  the  problem  of  milk-borne  disease. 

Delepine's '  other  paper  deals  generally  with  the  question 
of  the  factor  of  tuberculous  milk  in  the  dissemination  of 
tuberculosis.  Without  entering  into  the  question  of  the  pro- 
portion of  bovine  to  human  infection,  it  is,  we  think,  clear, 
from  his  careful  summary  of  the  methods  adopted  in  Man- 
chester, that  the  incidence  of  tuberculosis,  especial!)'  in  children, 
can  be  largely  diminished  b}'  careful  supervision  of  the  milk 
supply.  Even  in  Manchester,  however,  the  proportion  of 
tuberculous  milk  offered  for  sale  is  still,  though  much  lower 
than  in  previous  years,  about  8  per  cent,  to  9  per  cent.,  and, 
of  course,  in  many  other  towns  is  inuch  higher.  As  Delepine 
says,  it  is  probable  that  when  the  proportion  is  as  low  as 
this,  the  danger  arising  from  the  use  of  the  mixed  milk  is  not 
great,  but  it  is  obvious  that  a  still  higher  standard  should  be 
the  aim  of  the  medical  profession. 
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SHOULD  VASO-COXSTRICrORS  (ADRENALIN, 

PITUirRIX)  BE  USED  IX  EMERGENCIES, 

ESPECIALLY  SURGICAL  SHOCK  ? 

By  J.  D.  MORTIMER,  M.B.,  F.R.C  S. 

Anaesthetist,  Royal  Waterloo  Hospital,  Central  London  Throat  and  Ear 
Hospital,  St.  Peter's  Hospital,  etc. 

DURIKG  the  last  few  yeirs,  these  drugs  have  been  strongly 
recommended  for  use  on  account  of  their  "  tonic  effect  on 
the  circulation,"  not  only  in  emergencies  such  as  shock  due 
to  operations,  but  for  the  same  reason  in  various  acute  and 
chronic  diseases  as  well. 

This  article  is  intended  to  deal  with  their  value,  or 
otherwise,  in  the  former  conditions  only,  although  some  of 
the  facts,  to  which  attention  will  be  drawn,  have  a  practical 
bearing  as  regards  the  latter.  Further,  it  refers  to  adrenalin 
when  given  by  intravenous  injection  only,  for,  as  remarked  by 
Professor  Xoel  Paton  (The  Practitioner,  January,  19 15), 
no  general  effect  follows  when  given  by  the  mouth,  and 
when  given  intra-muscularly  or  subcutaneously,  its  rate  of 
absorption  is  so  variable,  that  it  is  uncertain  and  dangerous. 
This  is,  no  doubt,  true  under  normal  or  nearly  normal  condi- 
tions ;  consequently,  in  grave  emergencies,  when  circulation 
and  absorption  are  approaching  a  standstill,  it  is  difficult  to 
understand  how  effects,  particularly  immediate  ones,  can  be 
trusted  to  follow  the  subcutaneous  or  even  intra-muscular 
injection  of  adrenalin,  pituitrin,  or  any  drug  whatever. 

Adrenalin,  when  injected  into  the  blood-vessels,  according 
to  the  above  named  and  other  authorities,  stimulates  the 
terminations  of  the  sympathetic  fibres  in  visceral  muscle  and 
in  glands,  acting  on  these  terminations  alone,  and  not  on 
the  muscle-fibres.  One  effect  is  to  constrict  arteries  and 
arterioles,  chiefly  the  abdominal,  so  that  the  flow  of  blood 
to  the  limbs  may  actually  be  increased  ;  there  is  little  effect 
on  those  of  the  lungs  and  brain,  which  become  congested,  and 
the  coronary  arteries  are  even  dilated.  It  stimulates  the  corre- 
sponding nerves  of  the  heart,  causing  acceleration  and  augment- 
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ation  of  the  beat,  but  this  action  is  soon  masked  by  a  reflex 
inhibitory  action  of  the  vagus,  which,  as  the  blood-pressure 
rises,  causes  a  secondary  slowing  or  even  temporary  arrest. 

It  seems  doubtful  whether  under  normal  conditions  the 
secretion  exerts  a  constant  tonic  effect  on  the  blood  vessels  ; 
but  however  this  may  be,  under  abnormal  conditions,  such  as 
pain,  fright,  irritation  of  peripheral  nerves,  an  excess  is  quickly 
poured  into  the  blood  with  characteristic  results. 

Pituitary  extract  causes  contraction  of  involuntary  muscle, 
including  that  of  the  coronary  arteries,  the  consequent  rise  of 
arterial  blood-pressure  being  prolonged  as  compared  with  that 
produced  by  adrenalin  ;  the  heart  is  slowed  and  its  beat  aug- 
mented. These  effects  do  not  follow  excessive  or  repeated 
doses. 

Constriction  of  arteries  raises  the  blood-pressure  in  them 
and  in  the  larger  arteries,  but  lowers  that  in  the  capil- 
laries, and  affords  an  obstacle  to  the  output  of  blood  from 
the  heart,  which  may  become  overdistended  and  unable  to 
contract. 

Coming  now  to  the  application  of  these  observations  to 
the  treatment  of  emergencies,  as  the  word  "shock"  has  been 
used  with  various  significations,  I  must  first  explain  that  by 
"  surgical  shock  "  I  mean  a  condition  brought  about  by  exces- 
sive traumatic  or  operative  peripheral  stimulation,  and  that  I 
refer  particularly  to  that  stage  which  is  accompanied  bj'  fall  of 
blood-pressure  and  loss  of  pulsation  in  accessible  arteries,  such 
as  the  radial. 

Under  abnormal  conditions,  the  use  of  vaso-constrictors 
might  be  advised,  on  account  of  the  supposed  general  function 
of  the  secretion,  or  of  its  "  segmental  expression." 

The  sudden  rise  in  the  amount  of  secretion,  which  occurs 
in  the  circumstances  above-mentioned,  has  been  regarded  as 
a  protective  reaction  of  the  organism,  wliich  should  be  assisted 
by  artificial  means,  when  the  organism  appears  unequal  to 
the  task. 

Often,  however,  a  ''protective  reaction  of  the  organism" 
is  ill-regulated  and  in  itself  injurious.  For  instance,  fatal 
laryngeal  spasm  may  be  set  up  by  a  cause  comparatively 
trifling,  and  the  death  of  a  patient  with  unrelieved  strangu- 
lated hernia  is  due  largely  to  exhaustion  by  pain  and  vomiting. 
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it  we  adopt  the  view  of  Proressor  Sajous  (The  Practitioner, 
February,  1915),  that  adrenalin  is  an  oxygen-carrier  to  the  body 
in  general,  we  may  suppose  that  an  increased  supply  may  in 
that  and  other  respects,  such  as  increased  production  of 
glycogen,  benefit  muscles  concerned  in  defence  or  flight, 
including  the  cardio- vascular  muscles  ;  on  the  other  hand,  the 
disturbance  of  the  heart's  rhythm,  and  the  lowering  of  capil- 
lary blood  pressure  in  the  body-muscles  are  by  no  means 
favourable  to  self-protection.  Certainly,  if  the  pallor  and 
helplessness,  perhaps  fainting  or  death,  which  are  apt  to  follow 
sudden  and  severe  agitation  of  mind  or  body  can  be  traced  to 
increased  output  of  secretion  from  the  adrenals  rather  than 
to  reactions  purely  nervous,  one  will  hardly  be  induced  to 
administer  an  additional  dose.  One  feels,  indeed,  inclined 
to  speculate  whether  such  a  reaction  of  the  organism  may 
not  be  akin  to  that  which,  in  some  lower  organisms,  causes 
as  a  last  resource  a  mimicry  of  death  when  danger  threatens. 
Besides,  when  in  practice  we  are  dealing  with  abnormal  bodily 
conditions,  sve  do  not  encourage  "  natural  "  reactions  which 
might  possibly  be  of  benefit  to  the  patient  in  different  cir- 
cumstances, but  in  the  existing  circumstances  are  inconvenient 
or  harmful.  In  filling  a  bladder  for  cystoscopic  examination, 
one  does  not  use  an  irritating  fluid  in  order  to  promote 
expulsive  efforts. 

It  seems  by  some  to  be  considered  a  sufficient  reason 
for  the  use  of  these  drugs  that  they  "  raise  the  blood  pressure," 
and  may  thus  perhaps  restore  a  lost  radial  pulse. 

For  the  sake  of  completeness,  it  may  be  well  to  recall 
that  arterial  blood-pressure  is  raised  by  three  factors  which 
act  in  varying  proportions  in  different  cases  : 

1.  By  increased  rate  and  power  of  the  beat  of  the  heart; 

2.  By  increased  contraction  of  arterioles  ; 

3.  By  increase  of  the  total  quantity  of  blood  in  the  body, 
and  is  lowered  by  the  reverse. 

Blood-pressure  m  the  capillaries  is  raised:  (i)  by  dilata- 
tion of  the  arterioles  ;  (2)  it  these  remain  of  the  same  calibre, 
b}'  increase  of  arterial  pressure  due  to  (i)  (3)  above  ;  and  (3) 
by  narrowing  of  veins,  or  any  condition,  such  as  eflects  of 
gravity,  which  increases  venous  pressure. 

Under  normal  conditions,  tonic  contraction  of  the  arteries 
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serves  ;  (i)  to  maintain  arterial  blood-pressure,  so  that  blood  is 
delivered  to  the  capillaries  in  a  continuous,  and  not  an  intermit- 
tent, stream  ;  (2)  to  regulate  the  amount  of  blood  in  any  given 
tissue.  There  is  no  reason  to  suppose  that  the  muscular  walls 
of  the  arteries  have  any  peristaltic  action  in  delivering  blood 
to  the  tissues ;  on  the  contrary,  their  constriction  obstructs 
its  progress  to  them.  If  the  former  were  true,  increased 
action  in  such  cases  as  we  are  considering  would  be  detri- 
mental, for  what  is  urgently  needed  is  not  a  relatively  better 
supply  to  the  limbs  and  abdominal  viscera  but  to  the  heart 
and  medulla,  and  the  coronar}'  and  intercranial  arteries  do 
not  share  in  the  constriction.  It.  may  be  remembered  that 
ergot  was  a  routine  remedy  for  haemoptysis,  until  it  was 
pointed  out  that  as  a  vaso-constrictor  it  did  not  affect  the 
pulmonary  arteries,  and  so  actually  diverted  blood  to  the 
lungs  from  the  general  circulation. 

Here,  especially  when  the  total  amount  of  blood  in  the 
body  has  been  reduced,  we  want  to  get  a  diversion  to  vital 
centres,  and  so  far  as  this  goes  the  effect  of  a  vaso-con- 
strictor is  beneficial.  In  shock,  however,  especially  when 
accompanied  by  haemorrhage,  low  arterial  b!ood-pressure  is 
not  due  only  to  laxity  of  vessel  walls  but  to  lack  of  output 
from  the  heart  as  well,  and  the  radial  pulse  should  be  re- 
garded chiefly  as  an  indication  of  the  working  of  the  heart 
and  not  as  being  in  itself  important. 

Far  more  important  is  the  possible  effect  of  artificial 
constriction  of  arteries  upon  a  heart  already  over-taxed,  but 
this  seems  to  have  received  comparatively  scanty  consideration. 

Under  ordinary  conditions,  the  chief  "  peripheral  resist- 
ance "  to  output  of  blood  from  the  heart  is  in  the  medium 
and  small  arteries,  and  not  in  the  capillaries ;  the  total  area 
of  the  latter  is  so  great  that  the  system  may  be  compared 
to  a  lake  with  narrow  inlets. 

By  tightening  up  arteries,  a  tired  heart  is  further  embar- 
rassed. Although  the  stimulation  of  its  augmentory  and 
acceleratory  nerves  causes  it  at  first  to  strive  to  overcome 
the  difficulty,  there  is  the  danger  already  mentioned,  that 
it  will  fail  to  do  so,  become  over-distended,  and  give 
out  altogether.  It  is  hardly  necessary  to  add  that  the 
human  heart  is  often,  or  nearly  always,  more  liable  to   this 
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disaster  than  that  of  an  animal.     Hence,  we  must  not  trust 
too  much  to  experiments  made  in  the  laboratory. 

I  believe  the  ill-effects  attributed  to  adrenalin  used  during 
light  chloroform  anesthesia,  in  cases  recorded  by  Dr.  Levy 
and  others,  may  be  explained  by  the  fact  that  it  was  injected 
submucously  and  probably  entered  a  vein,  so  that  general  effects 
at  once  followed  as  above  described,  the  heart  being  already 
affected  bj'  the  chloroform.  It  must  not  be  forgotten  that 
stimulation  of  the  nasal  nerves,  indeed  those  of  any  orifice, 
especially  under  too  light  an;esthesia,  has  a  marked  and  similar 
effect  on  the  circulation,  so  that  in  such  cases  is  present  the 
resultant  of  two  forces  acting  in  the  same  direction.  I  have 
never  known  any  harm  done  by  its  application  to  a  bleeding 
surface,  its  action  being  then  only  local. 

In  cases  of  shock,  when  there  has  been  no  great  loss  of 
blood,  I  would,  therefore,  rather  advise  the  use  of  vaso-dilators 
such  as  ether  (open),  nitrite  of  amyl,  and  brandy,  with  the 
customary  application  of  hot-water  bottles,  etc.  One  object, 
amongst  others,  is  to  lessen  the  resistance  to  the  contrac- 
tions of  the  heart,  and  the  "natural  protective  reaction"  is, 
indeed,  counteracted  rather  than  assisted  in  this  respect.  To 
these  may  be  added  artificial  respiration,  with  oxygen,  and 
massage  of  the  heart  when  occasion  requires. 

When  there  has  been  much  loss  of  blood,  with  or  without 
shock,  it  is  conceivable  that  vaso-constrictors  by  filling  up  the 
heart  and  diverting  blood  to  coronan,'  and  intracranial  systems 
may  be  beneficial,  but  their  action  is  so  difficult  to  regulate, 
and  the  condition  so  critical  and  complicated,  that  even  then 
their  use  seems  to  me  hazardous.  If  there  is  shock,  it  may  be 
that  ,00  much  adrenalin  has  already  been  secreted.  Saline 
iniusion,  raising  of  the  limbs,  lowering  of  the  head,  and,  when 
possible,  pressure  on  the  abdomen,  are  well  tried  and  hopeful 
methods,  to  which,  as  far  as  I  know,  no  objection  can  be  made. 
I  believe  that  any  benefit,  which  has  followed  injection  of 
a  vaso-constrictor  in  saline  solution,  should  be  credited  to  the 
vehicle  and  not  to  the  drug. 

It  need  hardly  be  added  that  in  either  event,  further 
injurious  impressions  should,  as  far  as  possible,  be  avoided, 
or  reduced  by  the  use  of  anaesthetics,  analgesics,  or  narcotics 
as  may  be  indicated. 

3l 
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TUBERCULOSIS    IN    INDIA. 

By  C.  MUTHU,  M.D. 

Physician,  Mendip  Hills  Sanatorium,  Wtlh,  Somtrset. 

It  is  my  privilege  to  call  attention  in  this  paper  to  the  general 
prevalence  of  tuberculosis  in  India,  to  the  causes  underlying 
the  spread  of  the  disease,  and  to  the  remedies  that  are  likely  to 
help  in  its  cure  and  prevention.  Introductions  from  the  India 
Office  to  some  of  the  Governors  in  India  enabled  me  to  visit 
many  parts  of  the  country  after  an  absence  of  20  years,  and  to 
investigate  on  the  spot  some  of  the  problems  connected  with 
tuberculosis.  My  tour  extended  from  Bombay  to  Rangoon 
in  one  direction,  and  from  Nepal  and  Calcutta  to  Madras  iti 
another.  I  have  returned  with  the  conviction  that  tuberculosis 
has  made  a  considerable  advance  during  the  last  20  }'ears. 

Sir  Leonard  Rogers  estimates  that  25  per  cent,  of  the 
bodies  examined  post-mortem  in  Calcutta  Medical  Hospital 
showed  signs  of  latent  or  active  tuberculosis.'  The  disease 
seems  more  common  at  present  in  India  than  in  England.  It 
is  Ohe  of  the  common  and  fatal  diseases  in  Calcutta.  In  fact, 
the  mortality  in  Indian  cities  like  Bombay  and  Calcutta  is 
considerably  higher  than  in  Glasgow,  Birmingham,  and  Man- 
chester.' The  annual  reports  of  the  Surgeon-General,  Madras, 
show  a  steady  increase  year  after  year  in  the  returns  of  tuber- 
culosis since  1901.  Taking  from  1901  to  1905,  the  number 
of  cases  treated  increased  by  50  per  cent.,  and  from  1901  to 
1 9 10  b)'  100  per  cent.  The  death  rate  from  tuberculosis  in 
the  Madras  General  Hospital  has  doubled  in  1 913,  as  compared 
with  19 12.  It  is  more  prevalent  in  densely-crowded  cities 
than  in  villages.  Rogers  considers  that  it  is  more  common 
among  the  female  than  among  the  male  population,  owing  to 
insufficiency  of  air  and  bad  ventilation  in  the  zenanas,  and 
therefore  more  common  among  the  Mohamedan  than  the 
Hindu  females.  Owing  to  damp,  poverty,  and  insanitary 
conditions,  the  disease  prevails  more   among  the  dwellers  in 
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huts  than  those  who  live  in  brick  buildings.  All  parts  of 
India  :  Bombay,  steamy,  but  with  more  even  temperature  ; 
Punjab,  where  variation  is  most  marked  ;  Calcutta  and  Lower 
Bengal,  low-lying  and  with  moist  heat ;  Central  Provinces, 
Madras,  with  great  heat  ;  high  elevations  like  Cashmere,  Nepal, 
Xilgiris  ;  Burmah,  Malabar,  with  big  rainfall  ;  all  tell  the 
same  tale  of  widespread  distribution  of  the  disease  throughout 
India. 

We  have  no  reliable  statistics  as  to  the  extent  of 
mortality  Irom  tuberculosis  from  the  whole  of  India.  Many  a 
case  is  either  missed  or  mistaken  for  malaria,  enteric  or  other 
continuous  fevers,  bronchitis,  broncho-pneumonia,  etc.  More 
than  half  the  total  number  of  deaths  in  India  (four  out  of 
seven  million  deaths)  are  attributed  in  the  returns  to  "  fevers." 
The  classification  in  the  registration  of  deaths  being  vague 
and  misleading,  large  loopholes  occur  whereb}'  many  cases  of 
tuberculosis  are  certified  under  "  respiratory  diseases  other 
than  phthisis,  pyrexia  of  unknown  origin,  other  fevers  than 
smallpox,  etc.,"  so  that  tht^re  is  every  reason  to  believe  that 
the  number  of  certified  deaths  is  far  below  the  actual 
number. 

There  is,  however,  one  source  of  information  which  gives, 
more  or  less,  an  accurate  idea  of  the  extent  of  the  ravages  of 
consumption.  It  is  contained  in  the  report  of  the  Oriental 
Insurance  Company,  which  has  its  policy  holders  in  all  parts  of 
India.  From  the  reports  of  the  number  of  deaths  among 
the  Company's  policy  holders,  we  gather  that  tuberculosis 
claimed  a  mortality  of  9  per  cent,  in  191 1,  which  steadily 
rosp  to  loi  per  cent,  in  1912,  and  11^  per  cent.  (ii-6 
to  be  more  accurate)  in  1913  ;'  which  means  that  the  rale  of 
mortality  among  the  insured  was  about  i  in  11  in  1911,  i  in  9 
in  1912,  and  i  in  8  in  1913. 

If  we  base  our  calculation  of  tuberculosis  mortality  for 
the  whole  of  India  on  these  figures,  it  would  not  be  an 
exaggerated  estimate,  for  the  insured  were  more  or  less 
picked  healthy  lives  when  they  commenced  with  the  Insur- 
ance Company,  and  the  rate  of  mortality  for  all  classes 
and  conditions  of  Indian  people  must,  therefore,  be  consider- 
ably higher.  Taking  the  population  from  the  census  returns 
for  191 1  as  244,267,000  for  British  India,  and  315,000.000  for 
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the  whole  of  India,  we  arrive  at  the  conclusion  that,  roughly 
speaking,  tuberculosis  claims  an  annual  death-rate  of  906,719 
in  British  India,  and  1,169,280  in  the  whole  of  India.  Looking 
at  the  figures  in  another  way,  the  equivalent  of  the  whole  of 
the  population  of  Calcutta  is  wiped  out  in  a  year  from  its 
ravages.  If  malaria  is  responsible  for  more  than  a  million 
deaths  yearly,  tuberculosis  will  soon  outstrip  malaria  in 
annual  mortality,  if  it  has  not  already  done  so. 

It  is  very  interesting  to  study  the  causes  that  have  brought 
about  such  a  wide  and  increasing  prevalence  of  the  disease  in 
India,  for  they  throw  a  great  deal  of  light  on  some  of  its 
problems  in  other  countries.  I  want  to  approach  this  question, 
not  only  from  a  humane,  but  from  a  scientific  point  of  view, 
without  any  previous  bias  or  prejudice.  Tuberculosis  follows 
the  wake  of  every  civilization,  ancient  and  modern,  which  has 
produced  social  and  economic  changes  for  which  man  was  ill 
prepared.  It  is  this  failure  to  meet  new  conditions,  to  adapt 
himself  to  new  environment,  that  has  produced  a  group  of 
changes  in  its  constitution  which  has  ultimately  developed 
into  tuberculosis.  Let  us  look  at  one  or  two  pictures  of 
India,  past  and  present,  and  see  if  they  can  help  us  to  under- 
stand the  causes  underlying  its  morbidity  in  that  country. 

Sir  Thomas  Munro,  writing  not  a  century  ago,  said  that 
"if  a  good  system  of  agriculture,  unrivalled  manufacturing 
skill,  a  capacitj'  to  produce  whatever  can  contribute  to  either 
convenience  or  luxury,  schools  established  in  every  village 
for  teaching  reading,  writing,  and  arithmetic,  the  general 
practice  of  hospitality  and  charity  amongst  each  other,  and 
above  all,  a  treatment  of  the  female  sex  full  of  confidence, 
respect  and  delicacy  are  among  the  signs  which  denote  a 
civilized  people— then  the  Hindus  are  not  inferior  to  the 
nations  of  Europe." 

Lord  Minto,  grandfather  of  the  late  Viceroy,  speaking  of 
the  Bengalis  wrote  the  following  in  1807  : — "  I  never  saw  so 
handsome  a  race.  They  are  tall,  muscular,  athletic  figures, 
perfectly  shaped  and  with  the  finest  possible  cast  of  counten- 
ance and  features.  Their  features  are  of  the  most  classical 
European  models  with  great  varietj'  at  the  same  time." 

An  eminent  Indian  gentleman  (Mr.  Moti  Lai  Ghose) 
speaking  in  the  All-India  Sanitary  Conference  in  19 12  said  : — 
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"  I  was  born  and  brought  up  in  a  village  in  the  interior  of 
Jessore  which  was  generally  known  as  a  tever-stricken  district. 
Yet  60  years  ago  there  was  very  little  disease  in  it,  and  this 
was  the  case  with  most  of  the  villages  in  Bengal.  We  had 
at  that  time  plent}'  of  mosquitoes  but  no  malarial  fever. 
Cholera  was  practically  unknown.  So  were  phthisis  and  other 
respiratory  diseases  except  asthma.    .    .    . 

Five  or  six  decades  ago  there  were  few  towns  or  munici- 
palities in  Bengal.  The  pick  of  the  nation  lived  in  rural  areas. 
The  result  was  that  the  bulk  of  the  villages  were  furnished 
with  all  the  necessaries  of  life.  They  had  an  excellent  system 
of  drainage,  and  each  of  them  possessed  at  least  half  a  dozen 
tanks,  one  or  more  of  which  were  reserved  for  drinking  water. 
They  rubbed  their  bodies  with  mustard  oil,  and  bathed  at  least 
once  during  the  day.  They  lived  in  well-ventilated  houses  facing 
south,  as  a  rule,  and  having  large  compounds.  Fields  were  set 
apart  far  from  human  habitation  for  latrine  purposes.  They  had 
abundance  of  food.  There  were  scarcely  a  family,  however 
poor,  who  had  not  one  or  more  milch  cows.  Rivers  abounded 
in  fish,  and  rice  and  other  cereals  were  very  cheap.  Villages 
in  those  days  teemed  with  healthy,  happy,  and  robust  people 
who  spent  their  days  in  manly  sports- in  wrestling,  and 
playing  lathis  and  swords,  in  swimming,  riding  and  running, 
and  not  troubled  by  the  bread  question  or  the  fear  of  being 
visited  bj'  any  deadly  pestilence  ;  had  wholesome  food  and 
drinking  water,  kept  their  villages  dry  by  natural  drainage  ; 
had  not  to  struggle  hard  for  their  bread;  had  enough  of 
grazing  lands  for  their  cattle  and  such  nourishing  food  as  milk 
ar  I  fish." 

He  then  proceeds  to  give  a  picture  of  Bengal  of  to- 
day : — "  The  people  are  dying  like  flies  from  malaria.  The 
Bengali  race  is  dying  and  must  ultimately  disappear  like  the 
Greeks  of  old,  who  also  fell  a  prey  to  this  disease,  unless 
vigorous  steps  of  the  right  sort  are  promptly  taken  to  save 
them  from  extermination  ....  There  is  no  longer  a 
sufficiency  of  food  and  good  drinking  water  to  enable  the 
villagers  to  nourish  their  bodies.  Food  is  scarce  and  healthy 
food  absolutely  rare.  Where  are  our  cattle  ?  Almost  all 
gone.  The  milk  is  bad  in  quality.  The  water  which  millions 
drink   is   veritable   poison.      Almost    every  village   is   full   of 
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noxious  jungle  and  weeds  and  saturated  with  subsoil  dampness, 
and  no  fields  which  serve  the  purpose  of  latrines." 

What  do  these  pictures  signify  ?  They  mean  that  in  the 
tremendous  impact  between  the  ideals  of  the  east  and  the 
west,  the  east  has  more  or  less  succumbed — the  east  with  its 
primitive  and  pastoral  hal)its,  its  open-air  life  in  the  villages, 
its  tank  water-supply,  its  field  latrines,  its  free  grazing  lands, 
its  simple  handicrafts  and  industries,  its  spiritual  outlook  and 
quiet  peace,  clashing  with  the  west  with  its  extensive  organiza- 
tion, its  great  commercial  development,  its  machine-made 
goods,  and  its  industries,  its  bustle  and  clamour  of  interests, 
its  material  outlook,  its  strenuous  life  and  struggle  for  exist- 
ence. Europe's  phenomenal  progress  in  commerce  and  in- 
dustry took  the  Indian  ryots,  the  weavers  and  the  artisans, 
by  surprise,  and  brought  about  a  state  of  things  for  which  they 
were  not  prepared. 

What  was  the  result  ?  The  crushing  of  the  indigenous 
industries,  the  unemployment,  the  migration  from  the  villages 
in  search  of  employment,  and  consequent  overcrowding 
of  towns  with  high  rents  and  dear  food  brought  conditions 
of  want  and  poverty.  Malaria  followed  the  neglect  ot 
the  villages  and  their  sanitation  ;  and  the  constitutions, 
enfeebled  and  prostrated  by  poverty  and  malaria,  easily  fell 
victims  to  plague,  pestilence  and  famine.  To  complete  the 
picture,  the  adoption  of  European  standards  of  living  and  the 
increased  facilities  for  drink  and  enormous  consumption  of 
alcohol,  which  is  yearly  growing,  have  intensified  the  effect" 
of  misery  and  poverty  and  prepared  a  soil  for  tuberculosis. 
Thus  India  presents  a  condition  similar  to  that  of  England 
30  or  40  years  ago — a  cycle  of  evils  beginning  with  neglected 
country,  crowded  towns,  insanitation,  underfeeding,  slums, 
strenuous  life,  and  ending  with  drink,  degeneration,  and  disease. 

Owing  to  the  rapid  growth  of  towns  and  cities,  the  absence 
of  free  grazing  lands  and  increased  expense  of  feeding  cattle, 
the  very  common  articles  of  diet  like  milk,  butter,  and  ghee 
have  not  only  rapidly  advanced  in  prices  but  cannot  be  had 
pure  or  of  good  quality.  Dr.  Srinivasa  Rau,  Director  of  Public 
Health  Institute,  Bangalore,  reports  that  pure  and  unadulte- 
rated milk  is  not  available  for  90  per  cent,  of  the  people  living 
in  large  towns,  and  because  of  this  difficulty  many  of  the  poor 
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and  even  middle-classes  resort  to  the  use  of  condensed  milk 
and  various  patent  foods.  Another  article  of  food  widely 
used  is  ghee —butter  clarified  by  heat.  The  price  of  ghee  has 
gone  up  beyond  all  reasonable  bounds,  and  it  is  shockingly 
adulterated  with  various  animal  fats  and  vegetable  oils ; 
even  the  adulterated  article  fetches  now  a  higher  price  than 
what  the  pure  ghee  did  20  years  ago.  When  we  consider  that 
the  prevailing  rates  of  wages  for  millions  of  unskilled  labour 
are  not  more  than  from  two  to  three  pence  a  day,  we  can  see 
that  any  increase  in  the  prices  of  the  bare  necessaries  of 
life  soon  overreaches  the  margin  of  subsistence  and  must 
result  in  underfeeding  or  starvation.  The  import  of  large 
quantities  of  condensed  milk,  tinned  butter,  and  other 
artificial  foods  in  place  of  fresh  dairy  produce,  also  accounts 
for  a  large  infantile  mortality  and  the  defective  nutrition  of 
the  poor. 

In  India,  consumption  very  often  goes  hand  in  hand  with 
malaria.  The  tropical  heat  and  dust  aggravate  the  symptoms, 
and  help  the  disease  to  take  a  rapid  course.  The  social 
customs  of  the  people  such  as  early  marriage,  intermarriage 
with  near  relations,  expectoration,  etc.,  are,  no  doubt,  factors 
that  predispose  the  soil,  though  there  is  a  tendency  to 
exaggerate  their  evil  effects.  I  was  pleased  to  find  any 
number  of  cases  of  healed  tuberculosis  in  places  like  Nepal, 
where,  though  the  sanitation  is  primitive,  life  is  not  strenuous, 
thus  confirming  my  experience  in  England  that  want  and 
anxiety  more  than  insanitation  renders  the  organism  susceptible 
to  this  disease. 

But  we  must  go  behind  poverty,  malaria,  overcrowding, 
and  low  wages,  behind  even  the  social  habits  of  the 
people,  to  trace  the  source.  Behind  all  these  physical  causes 
stand  mental  stress  and  anxiety.  The  ceaseless  advance 
of  western  civilization  has  brought  in  its  train  a  great  unrest 
among  the  Indian  people — social,  mental,  moral,  and  spiritual 
unrest.  The  slow,  easy-moving  east  has  been  caught  up  by 
the  rush  of  the  onward  tides  of  western  thought,  and  this 
surging  sea  of  unrest  has  profoundly  disturbed  the  calm  and 
peace  of  centuries  ;  ancient  faiths  have  lost  their  anchor,  and 
this  drifting  into  the  unknown  sea,  this  mental  stress  and 
strain    have    intensified    the   physical    causes    of  inefficiency, 
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and    increased   the    impairment   of    healthy   metabohsm   and 
nutrition. 

What,  then,  is  the  connection  between  civilization  and 
tuberculosis  in  India  ?  Civilization  has  brought  about  cer- 
tain changes  in  the  life  and  habits  of  the  people  :  in  the 
villages,  the  decay  of  home  industries  by  foreign  competition, 
migration  into  towns,  neglect  of  village  life,  overgrowth  of 
jungle,  defective  sanitation  and  drainage,  impure  water  supply, 
malaria,  physical  deterioration  ;  in  the  towns,  overcrowding, 
competition,  high  rents  and  dear  food,  the  consumption  of 
adulterated  and  artificial  foods,  cramped  space  and  foul  air, 
slums,  insufficiency  of  food,  intemperance,  physical  degenera- 
tion. 

These  conditions  of  wrong  living  —  factors  in  common 
with  other  countries — coupled  with  the  social  customs  of  the 
people,  and  aggravated  by  anxiety  and  mental  strain,  and 
continued  for  one  or  two  generations,  have  brought  about 
changes  in  the  two  vital  functions  of  the  organism,  viz., 
nutrition  and  respiration.  They  have  hindered  the  normal 
processes  of  digestion  and  assimilation,  poisoned  the  cells  of 
the  blood  and  tissues,  lowered  resistance,  and  produced 
degeneration  and  disease.  Moreover,  the  series  of  changes 
that  have  taken  place  in  India,  during  the  last  hundred  years, 
offer  a  striking  illustration  to  my  contention  that  tuberculosis 
is  caused  not  so  much  by  an  enemy  from  without  as  an 
enemy  from  within  ;  i.e.  man's  \^Tong  living  under  ci\ilized  life 
has  created  constitutional  changes  in  the  blood  and  tissues, 
which  have  culminated  in  disease.  Take  this  fact.  The 
Indian  population,  which  suffers  from  poverty,  hardship,  scanty 
clothing,  and  insufficient  food,  succumbs  to  fever  and  tuber- 
culosis in  a  much  larger  proportion  than  the  Indian  troops, 
who  are  better  fed,  clothed,  and  housed,  and  are  under  better 
sanitary  conditions. 

After  a  close  studj'  of  tuberculosis  for  nearly  20  years, 
I  am  convinced  that  it  is  not  so  much  an  infectious 
disease  as  that  it  is  due  to  a  chronic  disorder  of  nutrition, 
a  dyscrasia,  a  degeneration.  Whether  this  defective  nutrition 
and  all  its  consequences  are  the  failure  of  the  effort  of  nature 
to  meet  new  conditions,  or  the  effort  itself — in  other  words 
whether  it  is  physiological  or  pathological — this  is  not  the  time 
or  the  place  to  discuss.     If  there  be  infection,  man  has  created 
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conditions  of  infection  by  his  own  folly  and  sins  against 
physical  and  moral  hygiene. 

The  tendency  of  the  present  day  is  to  exaggerate  the 
importance  of  tubercle  bacillus  in  the  causation  of  tuber- 
culosis. 1  still  maintain  that  tubercle  bacillus  is  a  saprophyte 
found  in  water  and  in  grass,  in  milk  and  butter,  and  that  man's 
changed  environment  and  habits  of  civilization  have  given  it 
opportunities  to  alter  its  saprophytic  nature,  and  assume  more 
or  less  pathogenicity. 

Even  the  theory  of  milk  infection  must  be  considerably 
modified  by  the  light  thrown  upon  the  question  by  countries 
like  India.  There  is  practically  very  little  tuberculosis  among 
Indian  cattle.  Millions  of  Indians  do  not  drink  cow's  milk, 
owing  to  its  dearness  or  the  difficulty  of  obtaining  it  pure, 
but  largely  use  condensed  milk  instead,  and  still,  as  we  have 
seen,  consumption  is  very  prevalent  among  them.  So,  in  Japan, 
where,  Kitsato  says,  the  native  cattle  are  unknown  to  suffer 
from  tuberculosis.  The  consumption  of  milk  is  particularly 
small,  and  he  works  it  out  to  be  2f  teaspoonfuls  per  day  per 
head,  and  co.v's  milk  in  feeding  children  is  practically  unknown  ; 
yet,  tuberculosis  is  prevalent.  So  in  other  countries  like 
China,  Siam,  Egypt,  Persia,  Asiatic  Turkey,  Roumania,  Gold 
Coast,  etc.,  where  little  or  no  milk  is  consumed,  tuberculosis 
is  rife.  In  England,  it  is  more  common  among  the  poor  who 
drink  very  little  milk  as  compared  with  the  well-to-do 
classes. 

The  truth  is  that  it  is  not  the  consumption  of  milk, 
but  the  want  of  good,  pure  milk  in  its  raw,  fresh  state,  and 
the  substitution  of  artificial  foods  which  creates  in  children 
a  disorder,  a  diathesis,  a  degeneration  which  sooner  or  later 
culminates  in  tuberculosis.  We  have  been  so .  prepossessed 
with  the  theory  of  milk  infection,  that  we  have  not  con- 
sidered if  tuberculosis  may  not  be  the  expression  of  physio- 
logical or  pathological  changes,  caused  by  poor  nutrition  and 
impaired  metabolism,  where  the  organism  is  unable  to  maintain 
a  normal  blood  reaction  and  a  healthy  adjustment  between 
cells  and  tissues.  Whatever  be  the  causes  (and  the  problem 
is  not  solved  yet)  certain  it  is  that  tuberculosis  is  the  expres- 
sion of  man's  hunger,  of  food  hunger,  air  hunger,  land  hunger 
and  rest  hunger,  caused  by  unhealthy  living  and  vicious 
conditions   of  modern   civilization.      It   is   only  by    studying 


88o  THE   PRACTITIONER. 

all  the  social,  economic,  and  clinical  factors  in  a  broad,  com- 
prehensive spirit,  that  we  can  ever  hope  to  come  near  the 
right  solution  of  tuberculosis,  and  find  a  satisfactory  remedy 
for  any  country. 

What  are  the  remedial  measures  that  are  likely  to  stay 
the  ravages  of  this  black  plague  in  India  ?  India  is  a  large 
country,  and  any  attempt  to  draw  up  a  scheme  for  three 
hundred  millions  of  people  of  many  castes,  tribes,  and 
conditions  would  be  a  gigantic  task.  Here,  we  can  only 
touch  some  of  the  main  principles  that  will  help  us  in  the 
treatment  and  prevention  of  the  disease. 

GENERAL. 

I.  Country. — The  open-air  treatment  has  been  so  success- 
ful in  this  country  ever  since  its  inception  some  15  or  16 
years  ago,  that  it  can  well  form  a  basis  on  which  to  deal 
with  the  disease  in  India.  The  open-air  movement  taught 
us  that  improved  social  conditions,  the  cheapening  of  food, 
the  application  of  fresh  air  and  sunlight  in  dwellings,  factories, 
etc.,  the  improvement  in  sanitation,  water  supph",  etc.,  are 
agencies  that  make  for  the  efficiency  of  a  people.  Sir  Hugh 
Beevor  has  pointed  out  "  a  coincidence,  and  a  remarkable 
agreement  between  the  fall  iu  the  phthisis  rate,  the  fall  in  the 
price  of  corn,  and  the  fall  in  the  number  of  paupers  and  the 
rise  in   the  money  wage." 

There  is  not  the  slightest  doubt  that  the  increased  well- 
being  of  the  people  in  this  country,  obtained  b)-  the  cheapen- 
ing of  the  necessaries  of  life,  has  done  more  to  diminish 
the  death-rate  from  consumption  than  any  other  factor, 
such  as  sanitation,  the  discovery  of  the  bacillus,  or  noti- 
fication. So  it  will  be  in  India.  Tuberculosis  is  chiefly  a 
poverty  disease  among  the  poor  in  India  as  in  England,  and 
any  cheapening  of  food  and  improvement  in  the  rate  of 
wages  or  fixed  incomes  will  reduce  poverty,  and  raise  the 
resisting  powers  of  the  poor  against  tuberculosis.  Above 
all,  the  open-air  movement  has  brought  home  the  lesson  that 
by  multiplying  towns  with  their  bustle,  noise,  and  strenuous 
life  we  have  multiplied  disease,  and  that  country  life  alone 
will  bring  salvation  and  health  to  the  people. 

For  nearly  a  century  England  has  suffered  from  the  horrors 
of  factory  and  industrial  life,  and  has  naturally  raised  the  cry, 
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"  back  to  the  land."  And  it  India  is  to  take  a  lesson  from  the 
mistakes  and  miseries  of  Europe,  she  will,  before  it  is  too  late, 
return  to  nature  and  Gnd  her  health  and  peace  in  the  fresh  air 
and  the  open  country.  Therefore,  the  first  duty  of  the  Govern- 
ment and  the  social  reformers  in  India  should  be  to  make 
everj'  effort  to  keep  the  people  in  the  country  by  making  it 
attractive  and  habitable  and  by  reviving  village  life.  This  can 
be  done  : 

(a)  By  attention  to  rural  sanitation,  hygiene,  the  clearing 
of  jungle,  the  provision  of  pure  water  supply  by  digging  of 
wells,  the  organization  of  conservancy.  The  granting  of  free 
grazing  land  would  revive  the  dairy  industry,  cheapen  dairy 
produce  which  is  the  staple  food  of  the  people,  and  reduce 
infant  mortality. 

(b)  By  reviving  agricultural  industries.  India  is  pre- 
eminently an  agriculiural  coimtry,  more  than  two-thirds  of  the 
population  being  rural  and  dependent  upon  the  land.  The 
condition  of  the  farmer,  the  raiyats,  who  are  miserably  poor, 
should  be  improved  by  giving  them  a  more  permanent  interest 
in  the  land,  by  co-operative  credit  societies  which  would  free 
them  from  the  cniel  hands  of  the  money  lender,  by  agricul- 
tural training  which  would  enable  them  to  improve  their  crops. 
The  Indian  gentlemen  and  landed  aristocracy  would  give  a 
great  impetus  to  agriculture  if  they  would  take  to  scientific 
farming,  and  teach  the  raiyats  better  and  more  profitable 
methods  of  cultivation. 

(c)  By  promoting  indigenous  arts  and  industries  in  the 
countr)'  such  as  weaving,  etc.,  so  that  the  artizans  will  find 
work  in  the  village,  and  thus  reduce  congestion  of  the 
towns.  Therefore,  I  earnestly  hope  that  the  Government  of 
India  and  the  Indian  reformers  will  give  their  first  attention  to 
the  claims  of  the  country,  remembering  that  the  health  and 
the  prosperity  of  India  depend  upon  the  development  of 
country  life. 

II.  Towns  and  Cities. — The  claims  of  the  cities,  which 
although  only  amount  to  8  to  lo  per  cent,  of  the  population, 
cannot  be  ignored,  and  embrace  improved  sanitation,  drainage, 
pure  water  supply,  town  planning  with  a  view  to  wider 
thoroughfares,  sufficient  air,  light  and  ventilation,  roads  through 
congested  ar«as,  the  provnsion  of  open  air  spaces  in  the  shape 
of  parks  and  gardens,  cheap  lodgings  for  the  poor  that  can  be 
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let  at  a  low  rental  by  the  municipality,  distribution  of  the 
population  to  the  suburbs  by  cheap  train  service,  hygiene 
taught  in  the  schools,  the  inspection  of  pure  milk  supply — all 
these  sanitary  measures  will  promote  the  efficiency  of  the 
people  and  help  to  solve  the  tuberculosis  problem  in  the 
towns. 

SPHCIAL. 

Medicinal  Remedies. — Two  kinds  of  medicinal  remedies  claim 
attention  in  the  treatment  of  consumption — tuberculin  and  con- 
tinuous inhalation.  Medical  opinion  is  still  divided  as  to  the 
of  efficacy  tuberculin  in  the  cure  of  pulmonary  tuberculosis,  and 
any  establishment  of  tuberculin  dispensaries  in  India  is  at  present 
both  unwise  and  uncalled  for.  In  my  recent  tour,  I  was  rather 
surprised  to  find  tuberculin  recklessly  and  indiscriminately 
used  by  medical  practitioners,  and  even  by  unqualified  men 
in  India.  India  in  this  respect,  as  in  other  concerns  like 
milk  and  patent  foods,  is  overrun  by  the  commercial  enterprise 
of  unscrupulous  men  who  are  exploiting  that  countrj'  to  their 
own  advantage.  My  experience  of  tuberculin  goes  as  far 
back  as  1906,  and,  on  the  whole,  I  am  not  in  favour  of 
its  general  use.  On  the  other  hand,  I  have  been  using  con- 
tinuous inhalation  in  connection  with  the  open-air  treatment 
for  the  last  15  years  with  excellent  results. 

Any  panic  legislation  will  do  more  harm  than  good.  It 
was  rightly  pointed  out  at  the  Lucknow  Sanitary  Conference 
in  19 14  that  any  legislative  proposals  to  improve  the  quality 
of  the  milk,  or  licensing,  would  still  further  increase  the  price 
of  milk,  and  make  it  altogether  prohibitive  for  poor  people. 
It  is  not  so  much  by  legislation,  but  by  patient  education 
of  the  people,  not  by  restrictive  laws  as  by  co-operative 
measures  that  we  can  help  the  Indian  people  to  fight 
against  the  ravages  of  consumption.  Therefoie,  I  am  not 
greatly  in  favour  of  compulsory  notification  or  segregation 
of  consumptives  in  India.  For  it  would  cause,  even  more 
than  it  has  done  in  England,  an  undue  scare,  fright,  phthi- 
siphobia,  and  unnecessary  sufilering  of  the  consumptives, 
who  would  be  treated  as  pariahs  and  lepers.  Besides,  as 
Dr.  Lankester  pointed  out  at  the  Lucknow  Conference,  it 
would  lead  to  the  oppression  of  the  people  and  increased 
opportunities    for   peculation  by  petty   officials,  and   perhaps 
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increased  political  ferment  and  unrest.  Moreover,  in  the 
broad  lis;ht  of  clinical  observation  of  to-day,  we  have  reason 
to  doubt  tuberculosis  being  strictly  an  infectious  or  con- 
tagious disease. 

Dispensaries,  Special  Wards  and  Sanatoria. — Now  coming 
closely  to  the  practical  problem  how  to  grapple  with  con- 
sumption as  it  exists  to-day,  I  am  in  favour  of  the  dispensary 
system  in  India  to  serve  as  a  central  bureau  and  sorting 
house  which  would  work  in  connection  with  the  hospitals 
and  sanatoria.  The  general  hospitals  should  have  special 
wards  set  apart  for  tuberculous  cases  with  open-air  galleries, 
where  a  modified  form  of  open-air  treatment  could  be  carried 
out.  Early  cases  could  be  treated  in  sanatoria  erected  on 
suitable  sites,  at  an  elevation  of  4,000  to  5,000  feet,  to  ensure 
a  cool  atmosphere  and  equable  climate,  like  Bharwali,  Almora, 
in  the  north,  and  Kodaikanal  on  the  Palnis  in  the  south. 

But  the  difficulties  of  caste  system  and  the  conservative 
customs  and  habits  of  the  people  would  stand  in  the  way  of  a 
general  adoption  of  the  sanatorium  system  in  India,  as  it  exists 
in  England  or  Europe.  The  Indians,  as  a  rule,  are  not  inclined 
to  leave  home  and  their  relations  to  seek  treatment  in  a  sana- 
torium, especially  if  it  is  far  away.  Therefore,  I  am  strongly 
in  favour  of  a  system  of  village  colonies,  carried  on  somewhat 
on  the  lines  of  garden  cities  in  this  country,  where  consumptive 
patients  could  go  and  live  with  their  families  and  at  the  same 
time  carry  out  the  open-air  treatment  under  ideal  conditions. 
These  village  colonies  would  be  model  villages  situated  not  far 
from  big  cities  or  towns,  and  embrace  all  the  agencies  for  the 
cure  and  prevention  of  the  disease.  They  would  contain  groups 
of  cottages  or  houses  with  large  gardens,  erected  on  hygienic 
lines  with  provision  for  plenty  of  air  and  light  and  ventilation. 
Wide  avenues  and  parks  and  artistic  buildings  would  adorn  the 
colony  and  give  it  the  appearance  of  a  garden  village.  The 
village  would  also  contain  a  hospital,  a  sanatorium,  a  school 
for  children,  who  would  be  taught  in  the  open  air  ;  a  farm,  a 
dairy,  a  laundr}',  temples  or  places  of  worship,  a  public  hall, 
which  could  be  utilized  for  lectures  on  hygiene  and  other 
subjects  of  interest. 

Patients  in  the  early  stage  of  the  disease  could  be 
treated    at    home    or   in    the    sanatorium,   and,    if   very    ill. 
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cofild  be  removed  to  the  hospital.  Suitable  patients  and 
other  residents,  if  they  wished,  would  receive  technical  train- 
ings, training  in  agriculture,  gardening,  dairy  industry,  carpen- 
tering, weaving,  book-keeping,  etc.,  and  the  work  done  would 
be  part  of  their  treatment  in  graduated  exercise  ;  at  the 
same  time,  it  would  provide  an  occupation  for  the  futirre, 
and  thus  would  solve  the  after-care  problem.  The  colony 
would  attract  those  weak  in  health  or  predisposed  to  tuber- 
culosis, and  professional  men  in  search  of  health.  Their 
children  would  be  taught  in  the  o])en-air  schools.  Thus  the 
colony  would  embrace  many  activities,  and  become  a  centre 
of  education  and  training  for  miles  round. 

I  am  sure  some  such  scheme,  earnestly  carried  out  by  the 
various  municipalities  with  the  aid  of  the  Government,  would 
go  a  long  way  to  solve,  not  only  the  problems  of  tuberculosis, 
but  other  social  and  economic  questions.  It  need  not  be 
expensive  to  carry  out  such  an  organization.  The  colony  could 
be  made  partly  self-supporting  and  partly  helped  by  the 
municipality  or  the  Government.  Private  philanthropy  could 
step  in,  too,  and  give  a  practical  turn  to  the  scheme  by 
financing  a  colony  here  and  there.  Here  is  an  opportunity 
for  Indian  reformers  and  princes  to  show  their  sympathy  with 
the  people  by  their  munificence  and  volunteer  work.  The 
health  and  salvation  of  India  mainly  depends  upon  the  people 
themselves.  Therefore,  above  all,  India  wants  a  new  impetus, 
a  new  enthusiasm,  a  new  life  that  shall  give  a  stability  of 
character,  a  sympathy  and  solicitude  with  the  suffering  of  the 
people,  a  strength  for  sustained  effort  to  carry  out  the  necessary 
reforms.  The  Government  of  India  on  their  part  will  require 
great  patience,  forbearance,  and  great  sympathy  to  lead 
in  the  path  of  reform  and  efficiency.  Thus,  by  mutual 
co-operation  and  goodwill,  tuberculosis  need  not  be  the 
menace  in  the  near  future  that  it  is  at  the  present  day. 
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RECEXr   WORK  ON    DEXTAL  SURGERY. 

By  J.  G.  TURNER,  F.R.C.S..  L.D.S.,  R.C.S. 

Dtntal  Surgeon  and  Lecturer  on  Dental  Surgery,  Royal  Dental  Ihspital ; 
late  Dental  Surgeon,  St.  Thomas's  Hospital. 

In  the  course  of  an  article  on  "  The  Possibilities  of  Research 
into  the  Etiology  of  Anomalies  of  the  Jaws  and  of  Maloc- 
clusion," Julius  Zundler'  (Vienna)  asserts  that  by  means  of 
a  stereogrammatical  method,  using  X-rays,  he  can  "reconstruct 
plastically,  within  a  fraction  of  a  millimetre,  the  bones  of  living 
beings."  He  promises  to  use  the  method  to  ascertain  the 
reality  or  falsity  of  the  claim  made  by  some  to  widen  the 
floor  of  the  nose  and  straighten  the  vomerine  septum  by 
expansion  of  the  dental  arch,  and  hopes  eventually  to  publish 
results. 

HALLUCINATIONS    AFTER    COCAINE. 

V.  E.  Henderson "  quotes  numerous  Cases  of  erotic  hallu- 
cinations following  the  use  of  cocaine  as  a  local  anaesthetic, 
and  warns  dental  practitioners  against  its  use,  unless  a  third 
person  be  present.  A  case  is  quoted  in  which  cocaine  pressure 
anaesthesia  was  used  to  deal  with  an  exposed  tooth-pulp. 
Later  the  patient,  a  girl  of  i6,  made  charges  of  indecent 
assault  against  the  dentist. 

SALIVA   AND    DENTAL    CARIES. 

Bunting,^  in  an  article  on  "  The  Saliva  and  Dental  Caries," 
discussing  the  role  of  mucin,  says  :  "  From  this  we  may  infer 
that  the  solids  of  the  saliva,  mucin,  glycogen,  and  other  sub- 
stances, have  carbohydrate  food  to  furnish  a  certain  amount 
of  acid,  and,  if  continually  replenished,  might  be  sufficient  to 
carry  on  the  process  of  caries ;  but  as  compared  with  the 
ingested  foods,  which  remain  in  the  mouth  for  some  con- 
siderable time,  the  salivary  solids  are  inferior  in  their  ability 
to  produce  acids." 

RUMINATION. 

R.  Klein  *  details  a   case  of  rumination   in   a   man.     The 
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man  swallowed  his  food  in  large  pieces,  and  about  half-an-hour 
later  lay  on  a  sofa  and  comminuted  his  now  softened  food 
at  leisure  and  with  no  feeling  of  disgust.  The  habit  seemed 
to  have  arisen  at  school,  when  defective  teeth  obliged  him 
to  bolt  his  food  in  order  to  keep  pace  with  his  fellows. 

FACIAL    RESTORATION'. 

L.  Caillou'  describes  a  method  of  facial  restoration  by 
means  of  a  preparation  of  formalized  gelatine,  thickened  with 
kaolin.  The  false  part  is  coloured  and  fixed  in  place  by  means 
of  a  varnish  cement.    The  formulae  are  given. 

CHRONIC    SUPPURATION — ANTRUM. 

R.  Moreaux  •  advocates  the  treatment  of  chronic  suppura- 
tion of  the  maxillary  antrum  by  means  of  the  vapour  of  heated 
iodoform,  introduced  through  a  tube  passed  up  the  socket 
of  an  extracted  tooth. 

TUBERCULOSIS  AND  DENTAL  CYSTS. 

Victor  Frey,"  quoted  from  the  Oesterr.  Zeiischri/t  ftir 
Stomatologic,  thinks  it  possible  that  there  is  a  relationship 
between  tuberculosis  and  dental  cysts.  Zilz,  he  says,  has 
demon3trated,  in  an  irrefutable  manner,  the  Airus  of  tuber- 
culosis in  the  cyst  contents. 

RECURRENT    DISLOCATION    OF   JAW. 

j\l.  Nauenburg,*  quoted  from  the  Deutsche  Zahnarizliche 
Zeitung,  describes  two  forms  of  apparatus  which  he  has  used 
with  success  in  the  treatment  of  recurrent  dislocation  of  the 
lower  jaw.  The  apparatus  is  fixed  to  the  teeth  and  worn  with 
little  inconvenience. 

EFFECT   OF    NOT    WEARING    DENTURES. 

"  Fiat  Experimentum  " "  relates  his  personal  experiences  of 
the  edentulous  state  during  a  period  of  lo  weeks,  having  pre- 
viously for  some  years  used  full  upper  and  lower  dentures. 
He  experienced  practically  no  difficulty  with  the  everyday 
food  of  civilized  life,  had  no  gastric  troubles,  and  maintained 
his   normal   weight.     His   sense   of  taste   was   distinctly   im- 
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proved. 

PYORRHlE*    ALVEOLARIS. 

H.  X.  Znamensky '"  argues  that  p)'orrhcea  alveolaris 
begins  as  an  osteoporosis  of  the  bone,  and  that  this  is  a 
sequence  of  arterio-sclerosis.  He  considers  the  disease 
constitutional. 

IMPURITJES    IN    "gas." 

W.  B.  Hart  and  F.  W.  Miushall,"  as  the  result  of  an 
inquiry  into  the  impurities  in  commercial  N..,0  for  dental  use, 
conclude  that  nitric  oxide  is  the  impurity  that  calls  for  special 
attention.  Only  the  purest  raw  material  should  be  used,  and 
the  gas  passed  slowly  through  a  large  volume  of  purifying 
liquid. 

SOFT    WATER    AND    CARIES. 

J.  B.  Cook  "  finds  a  correlation  between  the  softness  of 
water  and  the  incidence  (excess)  of  dental  caries.  Urban 
areas  only  were  considered,  but  he  thinks  environment  can  be 
ruled  out.  He  notes  that  this  correlation  may  not  be  one 
of  cause  and  effect. 

RESTORATION    OF    DEFORMITIES. 

Martinier  and  Lemerle  '•*  have  published  a  useful  handbook 
on  restoration  of  deformities  of  the  face  following  injury,  etc. 
which  is  well  worth  the  attention  of  military  surgeons. 

JAWS    AND    TEETH    IN    ANIMALS. 

J.  F.  Colyer '*  publishes  an  instructive  series  of  illustrations 
of  pathological  conditions  of  the  jaws  and  teeth  in  animals. 
The  original  was  a  museum  demonstration  given  at  the  Royal 
College  of  Surgeons. 
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CASE  WITH  COMMENTS. 

AN    INTERESTIS'G    CASE    OP    MASTOIDITIS. 

By  L.  C.  V.  HARDWICKE,  M.B. 
Medical  Officer,  Mawchi  Mines,  Burma. 

Dr.  William  Wilson,  of  Manchester,  has  recently  recorded 
two  unusual  cases  of  mastoiditis  in  children.*  The  following 
case,  that  of  an  adult,  is  similar  in  many  respects  to  the 
first  of  Dr.  Wilson's  cases,  and  is  too,  I  think,  of  considerable 
interest. 

W.  W.,  a  Cornishman,  aged  2S>  ^  skilled  mechanic  in  charge  of  the 
mill  (crushing  tin  ore),  came  to  me  on  the  morning  of  November  i8th, 
complaining  of  a  dull  pain  with  occasional  sharp  twinges  localized  to  the 
right  mastoid  ;  although  he  had  not  been  feeling  well  during  the  previous 
three  or  four  days,  he  had  experienced  no  pain  until  the  early  hours  of  that 
morning.  A  little  swelling  and  redness  of  the  skin  over  the  right  mastoid 
were  seen,  and  tenderness  was  elicited  on  slight  pressure,  and  by  tapping 
around.  There  was  very  little  general  disturbance,  the  temperature  was 
99°  '2,  and  the  pulse  about  So.  There  was  no  pain  in  the  ear  and  no 
deafness,  and  the  tympanic  membrane  appeared  perfectly  healthy.  The 
breath  was  foul,  and  the  teeth  were  very  bad,  most  of  them  had  decayed 
down  to  below  the  level  of  the  gums,  which  were  unduly  red  and  swollen 
ill  several  places,  but  pus  could  not  be  made  to  exude  on  pressure.  The 
tonsils,  uvula,  soft  palate,  and  pharynx  showed  considerable  congestion, 
and,  in  addition,  the  tonsils  were  somewhat  swollen.  He  was  habitually 
inclined  to  costiveness. 

As  an  immediate  operation  did  not  seem  to  be  called  for,  it  was 
deemed  advisable  to  treat  the  mouth  and  throat,  and  attend  as  well  to  the 
general  condition.  The  patient  was  therefore  given  some  ichthyol  ointment 
to  apply  over  the  mastoid,  an  antiseptic  mouth-wash  and  gargle,  and  an 
iron  tonic  with  Epsom  salts. 

The  patient  showed  some  improvement  on  the  second,  third,  and  fourth 
days,  and  felt  only  occasional  twinges  of  pain  in  the  mastoid  ;  his  tempera- 
ture and  pulse  became  normal,  and  he  said  he  felt  "  very  fit."  However, 
on  the  morning  of  the  fifth  day  (November  2;nd),  he  complained  of  having 
been  wakened  during  the  previous  night  by  a  sharp  pain  behind  his  right 
ear,  radiating  especially  down  that  side  of  his  neck.  On  examination, 
there  was  found  increased  swelling  and  tenderness  over  the  right  mastoid, 
and  fluctuation  was  now  evident.  To  avoid  the  grave  risks  that  might 
result  from  delay,  it  was  decided  to  operate  immediately.  The  temperature 
had  risen  to  ioo°,  and  the  pulse  was  80.  The  mouth-wash  had  been 
'  B.  \[.  J.,  .August  29,  1914.  p.  398. 
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energetically   used,  the   catarrh    having   practically  disappeared,  and   the 
gums  were  distinctly  better. 

Schwartze's  operation  was  performed  on  November  22nd.  The  incision 
was  made  through  the  periosteum  on  to  the  bone,  a  subperiosteal  abscess 
being  thus  opened,  and  a  fistula  through  the  bony  external  wall  of  the 
mastoid  process  leading  to  the  antrum  became  evident.  A  considerable 
amount  of  pus  in  the  mastoid  cells  and  the  antrum  was  evacuated,  and  a 
comparatively  large  amount  of  necrosed  bone  was  gouged  away.  After 
syringing  with  warm  boracic  lotion,  a  drainage  tube  was  fixed  in  position, 
and  the  upper  part  of  the  wound  was  closed  by  sutures.  As  there  was  little 
purulent  discharge  afterwards,  the  drainage  tube  was  removed  on  the  second 
day,  and  the  opening  allowed  to  close.     Healing  took  place  rapidly. 

The  septic  condition  of  the  mouth,  fauces,  and  pharynx 
would  indicate  that  infection  had  travelled  from  them  to  the 
mastoid  cells ;  yet  there  was,  as  in  Dr.  Wilson's  case, 
complete  absence  of  any  signs  or  symptoms  of  middle  ear 
trouble  both  before  and  after  the  operation.  It  is  interest- 
ing to  note  how  a  serious  condition  can  exist  without  much 
disturbance,  for  the  constitutional  and  local  signs  were  slight 
when  the  patient  was  first  seen  on  November  iSth,  and, 
judging  from  the  amount  of  softened  bone  found  at  the 
operation,  necrosis  had  probably  commenced  about  a  week 
previously. 


3  M  2 


Bgo  THE  PRACTITIONER. 


Practical  Notes. 

TREATIVIENX    OF    ECZEMA    IN     THE    QUIESCENT 
STAGE. 

Gougerot  advises  that,  when  the  intiammatory  stage  has  passed  off, 
but  the  eczema  does  not  tend  to  heal,  active  treatment  should  be  applied 
gradually  and  carefully,  and  adapted  to  each  individual  case. 

1.  When  the  lesions  are  oozing,  or  remain  fissured  and  moist  in  the 
folds  of  the  skin,  they  should  be  bathed  every  three  or  five  days  with 
a  I  in  lo  solution  of  silver  nitrate,  i  in  250  aqueous  solution  of 
methylene  blue,  or  with  a  i  per  cent,  solution  of  picric  acid.  Afterwards, 
some  o.xide  of  zinc  paste,  pure  or  with  tar,  or  tar  alone,  is  applied  and 
well  powdered  over  with  talc. 

2.  When  the  patches  begin  to  desquamate,  they  are  often  still  moist, 
and  remain  particularly  irritable.  The  active  bodies  used  must  be  incor- 
porated with  zinc  ointment  in  gradually  increasing  proportions,  from 
5  to  20,  or  even  40  per  cent.  Those  recommended  are  tar,  ichthyol, 
tumenol,  thiol,  and  particularly  oil  of  cade.    Gaucher  uses-  the  following  : — 

{t     Olei  Cadini  ------     5j-ij- 

Zinci  Oxidi 

Talci  .....       ana     5''^- 

Olei  Amygdalae  dulcis        .  .  -  -     5ij.-iij. 

Misce.    Fiat  pasta. 

If  pruritus  is  present,  camphor  (5]  )  should  be  added. 

3.  When  the  patches  are  scaly,  dry,  and  do  not  seem  irritable,  the 
above  pastes  should  be  used  with  the  cautious  and  progressive  addition 
of  from  I  to  5  per  cent,  of  sulphur,  i  to  5  per  cent,  of  salicylic  acid,  i  to 
5  per  cent,  of  calomel,  i  to  3  per  cent,  of  yellow  oxide  of  mercury,  i  to 
3  per  cent,  of  tannic  acid,  or  i  to  2  jier  cent  of  naphthol. 

One  of  the  happiest  of  these  combinations  is  Gaucher's: — 

5t)     Sulphuris  praecipitati 
Camphorac 

Acidi  Salicylici         -  -  .  .       ana     gr.  xv. 

Olei  Cadini 

Olei  Amygdalae  dulcis        -  -  -       ana     5'jss- 

Talci 

Zinci  Oxidi  -  -  -  -  -       ana     5^'- 

Misce.     Fiat  pasta. 

Preparations  which  require  heat  for  mixing  are  of  excellent  service, 
because  the  constituents  then  form  actual  combinations,  and  are  consequently 
less  irritating. 

These  pastes  should  only  be  applied  at  night ;  during  the  day,  the  paits 
should  be  covered  with  a  plaster  (zinc  oxide  or  oil  of  cade). 

4.  When  the  patches  remain  obstinate,  more  active  treatment  must  be 
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tried  with  pastes  of  salicylic  acid,  resorcin,  oil  of  cade  in  increased  pro- 
portion, or  with  yellow  oxide  of  mercury  ointment  — i  in  30.  If  no  irrita- 
tion is  present,  the  exfoliative  method,  used  in  obstinate  acne,  by  means  of 
sawn  noir  may  be  used. 

Gougerot's   preference  is   for   coal-tar,   applied  neat  or  in   one  of  the 
following  preparations  : — 

9>     Liquoris  Picis  Carbonis  -            -  -  -  5  ss.-ijss. 
Zinci  Oxidi 

Talci              .....  ana  ^  v. 

Olei  Amygdalae  dulcis  -            -  -  -  3  iv. 
Misce.     Fiat  pasta. 
Or, 

ft    Liquoris  Picis  Carbonis  -            -  -  -  3  j- 

Aquze  Calcis              -  -            -  -  "  5  ij- 

Adipis  Lanffi              -  -            -  -  -  5  iij. 

Paraffini  mollis         -  -            -  -  -  5  iv. 
Misce.     Fiat  unguentum. 

(Journ.  de  Mid.  et  de  Chir.  prat.  November  10,  1914.) 


XREATIVIEN-r    OF     RNEUIVIONIA. 

Levy  Du  Pan  points  out  that  the  end  and  object  of  treatment  in  pneu- 
monia should  be  to  combat  the  destructive  effect  of  the  invading  organism 
by  weakening  the  virus  of  the  infectious  agent.  General  treatment  directed 
to  supporting  the  heart  is  a  first  necessity,  for,  as  Bard  frequently  insisted, 
"  the  disease  is  in  the  lung,  but  the  danger  lies  in  the  heart."  For  specific 
treatment,  something  more  is  necessary  ;  anti-pneumococcus  serum  has  been 
tried,  but  the  results  have  not  been  definitely  good.  Anti-diphtheritic 
serum  has  been  recommended,  but  has  not  been  found  successful.  Collargol 
at  first  seemed  to  be  the  remedy  sought  for,  but  its  effect  by  inunction  is  not 
marked,  whilst  subcutaneous  and  intra-muscular  injections  are  much  too 
painful.  The  results  of  intra-venous  injections  are  about  the  same  in 
pneumonia  as  in  other  infectious  diseases ;  the  temperature  is  brought  down 
quickly,  and  the  general  condition  is  notably  improved.  The  technique  of 
intra-venous  injections  is  somewhat  difficult,  however,  and  for  nearly  five 
years  Levy  Du  Pan  has  used  electrargol  in  hypodermic  injections  with 
excellent  results.  A  crisis  is  obtained  at  latest  in  4S  hours,  no  matter  at 
what  stage  of  the  disease  the  injection  is  given.  One  injection  of  5  c.c.  is 
enough,  as  a  rule  ;  two  have  very  seldom  been  required.  He  publishes  six 
cases  as  typical  of  nearly  100  treated  with  no  deaths.  One  of  these  cases 
is  that  of  a  child,  5  years  old,  with  double  broncho-pneumonia.  Three 
injections  of  5  c.c.  of  electrargol  were  given,  and  a  good  recovery  was 
obtained. — (Revue  mid.  de  la  Suisse  romande,  January  20,   191 5.) 

QUINIODOU— A    SUBSTITUTE     FOR     IODOFORM. 

Mouchet  and  Malbec  have  found  that,  in  the  treatment  of  infected, 
especially  of  gangrenous,  wounds,  iodoform  has  proved  of  very  great 
service.  The  fcetor  disappears,  and  the  foul  scab  covering  the  surface 
gives  place  to  healthy  granulations.  The  extremely  disagreeable  smell 
of  iodoform  is   an   objection    to    its   use,  and    an   efficient   substitute  has 
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been  sought  for  and  found  in  quiniodol,  which  has  the  advantage,  due  to 
powdered  cinchona,  of  a  pleasant  aroma,  and  is  just  as  powerfully  antiseptic 
and  equally  keratoplastic  as  iodoform  if  not  more  so.  The  iodine  is  in 
as  good  a  state  of  dilution  as  in  the  liquid  form.  Quiniodol  has  the  further 
considerable  advantage,  not  to  be  overlooked  in  the  present  time,  of  being 
very  much  cheaper  than  iodoform.  The  latter  costs  at  least  60  francs  per 
kilo.,  whereas  quiniodol  is  at  most  from  g  to  13  francs  the  kilo. 
The  method  of  preparation  is  as  follows  : — 

1.  Quiniodol  5  percent. 

a.  Dissolve  5  gr.  of  iodine  in  100  c.c.  of  ether. 

b.  Add  100  gr.  of  powdered  red  cinchona. 

c.  Triturate  the  mass  until  the  ether  has  evaporated  completely. 

d.  Pass  the  powder  so  obtained  through  a  fine  sieve. 

2.  Quiniodol  10  per  cent. 

10  gr.  of  iodine  are  dissolved  in   200  c.c.  of  ether  and  triturated 
with  100  gr.  of  powdered  cinchona. 
The  10  per  cent,  strength  is  used  for  gangrenous  wounds,  the  5  per  cent, 
for  sluggish  and  slightly  infected  wounds. — {Paris  mldical.) 

TREATIVIENT  OF  TONSIkklTIS. 

Lapat  deals  with  tonsillitis  as  a  local  infection  in  the  first  few  hours,  and 
uses  applications  to  destroy  the  bacilli  and  their  toxins.  He  has  found 
hydrogen  peroxide  and  a  solution  of  iodine,  5  per  cent,  stronger  than  the 
tincture,  the  best  for  the  purpose.  He  removes  tlie  exudation  from  the 
tonsils  by  swabbing  with  hydrogen  peroxide  and  then  on  another  swab 
applies  iodine  to  the  crypts.  These  applications  are  made  twice  a  day,  care 
being  taken  that  no  iodine  runs  down  into  the  pharynx.  The  throat  is 
sprayed  as  well  with 

^jk    Ichthyolis  .....    jij. 

Olei  Anisi  .  .  .  .  .     n|^iii. 

Aquam  Anisi         -  -  -  -  ad  Jii. 


Misce. 


"  To  be  used  as  a  spray  every  two  hours." 

{Medical  Record,  August  14.) 


TREATIVIENT    OF    WARTS. 

According  to  Rosenberg,  cinnamon  oil  is  an  excellent  remedy  for  warts. 
A  drop  of  the  oil  is  applied  every  day  to  each  wart,  and  their  disappearance 
follows  in  a  few  days  leaving  no  scars.  Neither  pain  nor  burning  is  caused 
by  the  application. — {American  Medicine,  February,  1915.) 

TREATMENT    OF    ACUTE     PROSTATITIS. 

Robinson  adopts  the  following  line  of  treatment.  The  patient  is  sent 
to  bed,  and  all  local  treatment  of  the  urethra  is  stopped.  Internal  treat- 
ment, however,  should  be  continued,  especially  with  sandal-wood  oil  pre- 
parations, for  these  relieve  the  dysuria,  make  the  urine  unirritating,  and 
apparently  have  a  good  effect  upon  the  prostate.     Magnesium  sulphate  is 
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given  in  doses  of  i  to  2  drachms  four  times  a  day.  This  prevents  constipa- 
tion, and  has  a  useful  effect  on  the  fever  and  toxaemia.  If  the  temperature 
is  over  103°  and  there  is  severe  headache,  Robinson  i^ives  one  or  more 
doses  of  acetyl-salicylic  acid,  phenazone,  phenacetin,  or  pyramidon.  These 
not  only  bring  down  the  temperature  and  relieve  the  headache,  but  lessen 
the  pain  in  the  prostate  as  well. 

In  the  case  of  severe  pain  in  the  prostate,  causing  loss  of  sleep, 
Robinson  prefers  to  give  a  suppositorj' composed  of:- 

^     Morphin<e  Sulphatis 

Extracti  Belladonn.-c  ....       ana     gr.  J 
Olei  Theobromatis     -  -  -  -  •     S^-  "x. 

Misce.     Fiat  suppositorium. 

Hot  douches  in  the  rectum  have  a  useful  effect,  especially  if  suppuration 
has  begun  in  the  gland.  They  may  consist  of  6  ounces  of  hot  water,  con- 
taining 10  minims  of  laudanum  and  10  grains  of  phenazone.  A  useful 
suppository  contains : — 

9;    lodoformi       -  -  -  -  -  -  gr.  ij. 

Phenazoni       -  -  -  -  -  •  gr.  v. 

Morphinas  Sulphatis  -  -  -  ■  gr.  J- 

Olei  Theobromatis   -----  q.s. 

Misce.     Fiat  suppositorium. 

"One  to  be  introduced  three  times  a  day." 

Massage  should  be  used  only  in  the  chronic  stage  of  the  disease,  never 
in  the  acute.  If  pus  is  expressed  into  the  urethra  by  the  massage,  the 
luethra  must  be  washed  out  gently  with  5^55  solution  of  permanganate 
of  potash  or  yj'.j^  of  silver  nitrate.— (.dmey.  Jour,  of  Clin.  Med.,  December, 
1914.) 

TREATMENT    OF     DIRHTHERIA    CARRIERS. 

Miller  recommends  spraying  the  throat  with  a  solution  varying  in 
strength  from  y  to  i  per  cent,  of  the  40  per  cent,  formaldehyde  solution. 
The  spraying  should  be  carried  out  one  hour  before  or  not  less  than  two 
hours  after  taking  food  or  drink,  and  repeated  every  three  or  four  through 
the  day.  The  solution  should  be  used  quite  warm  and  must  be  prepared 
freshly  each  day.  It  is  advi^able  to  begin  with  j  per  cent,  strength  and  to 
increase  gradually.  From  three  to  six  days'  treatment  is  required,  and  the 
urine  must  be  tested  daily  to  see  if  any  effect  is  [)roduced  on  the  kidneys. — 
(Medical  Record,  July  25,  1914.) 
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Reviews  of  Books. 

Medical  Diagnosis.  By  Arthur  Latham,  M.A.,  M.D.,  F.R.C.P.,  and  James 
ToRRENS,  M.B.,  B.S.,  M.R.C.P.  Pp.  641.  With  74  illustrations,  19  in 
colour.     London  :  J.  and  A.  Churchill.     15s.  net. 

With  Macbeth  we  may  exclaim,  "The  cry  is  still  'They  come,'"  for 
this  is  the  fourth  work  on  medical  diafjnosis  we  have  been  called  upon  to 
review  within  the  last  eighteen  months.  The  book  before  us,  however, 
differs  notably  from  those  we  have  previously  reviewed.  It  really  amounts 
to  a  system  of  medicine,  with  the  exclusion  of  etiology  and  treatment. 
Take,  for  example,  the  article  on  Lobar  Pneumonia  ;  under  this  we  have  the 
following  headings:  Definitions,  Bacteriology,  Incubation  Period,  Course, 
Physical  Signs  in  the  Chest,  Varieties,  Complications,  Diagnosis,  and 
Differential  Diagnosis.  It  seems  almost  a  pity  that  when  so  much  is  given 
that  the  work  is  not  rendered  complete  by  adding  a  section  on  Treatment 
and  other  smaller  points  which  have  been  omitted.  If  this  had  been  done, 
we  should  have  had  an  excellent  work  on  Medicine  quite  up  to  date. 

The  bacteriological  and  other  tests  are  so  fully  and  clearly  described 
that  the  novice  should  be  able  to  understand,  and  after  some  practice 
to  carry  out,  the  various  methods  recommended.  We  are  particularly 
struck  by  the  table  on  the  more  common  cases  of  splenic  enlargement 
and  the  means  of  diagnosis  between  them.  We  would  now  draw 
attention  to  a  few  blemishes.  Among  the  varieties  of  typhoid  fever, 
no  mention  is  made  of  the  form  in  wliich  the  larynx  is  primarily 
affected — the  laryngo-typhus  of  continental  writers.  "  Osteocopic  pains," 
the  letter  "s"  has  evidently  dropped  out.  The  authors  write  "hoarse- 
ness or  loss  of  voice  from  abductor  paralysis  of  the  left  vocal  cord." 
This  is  not  in  accord  with  our  experience ;  until  there  is  complete 
paralysis  of  the  left  recurrent  nerve  the  voice  is  but  little,  if  at  all, 
affected.  Melaena  is  mentioned  as  being  common  in  duodenal  ulcer,  but 
no  stress  is  laid  upon  its  diagnostic  value.  In  a  work  on  diagnosis, 
chloroma  should  certainly  receive  some  attention.  The  clinical  features  of 
lymphadenoma  are  described,  but  the  chronic  recurrent  fever  which  is  such 
a  characteristic  symptom  of  some  cases  is  not  mentioned. 

The  illustrations,  especially  those  of  the  examinations  of  the  blood, 
deserve  the  highest  commendation,  and  will  be  found  of  great  assistance 
to  the  student.  The  index  might  be  improved,  eg.,  on  looking  up 
"  Temperature,"  the  only  reference  given  is  relapsing  fever,  surely  in  many 
other  diseases  the  temperature  i»  equally  important.  Melaena  is  not 
indexed,  and  so  on. 

However,  as  we  said  before,  the  special  part  of  the  work,  namely,  that 
devoted  to  tests  and  bacteriological  examination  is  admirably  done,  so  that 
we  can  highly  commend  the  book. 
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The  Alimeittarv  Tract:  A  Radiographic  Study.  By  Alfred  E.  Barclay, 
M.A.,  M.b.,  B.C.,  M.R.C.S.i  L.R.C.P.  Pp.  195.  London :  Sherratt 
and  Hughes.     15s.  set. 

This  book  is  virtually  the  second  edition  of  "Tlie  Stomach  and 
(Esophagus" — the  author's  thesis  for  the  Cambridge  M.D.  degree.  The 
thesis  still  forms  the  groundwork  of  the  present  book.  After  four  intro- 
ductory pages  and  two  chapters  devoted  to  technique,  the  author  proceeds 
to  deal,  in  turn,  with  the  cesophaguf,  the  stomach  (botli  normal  and  patho- 
logical), the  small  intestine,  and  the  large  intestine.  The  last  50  pages  are 
taken  up  tvith  tabulated  lists  of  cases,  bibliography,  and  index. 

A  great  merit  of  the  book  is  its  personal  character,  narrating  the  author's 
own  e.icperience  and  observations,  although  he  has  not  failed  to  refer  to  the 
work  of  others  to  strengthen  his  own  contentions,  or  fill  in  gaps  in  his  own 
observations.  Throughout  there  is  evidence  of  the  earnest  worker,  striving 
to  reach  the  light,  probably  spending  a  part  of  the  night  arranging  in  his 
mind  the  facts  observed  during  the  day.  In  some  respects  this  process  is 
still  incomplete,  as  the  author  explains  in  his  preface,  written  soon  after  the 
outbreak  of  the  war  : — "  Barbarity  and  brute  passion  are  let  loose,  armed 
with  the  gifts  of  applied  science.  Science  has  forged  the  weapons  that  are 
being  turned  against  her.  .  .  .  It  is  in  despondency  that  1  pen  these 
last  lines.  ...  In  the  shadow  of  this  calamity  I  have  thought  it 
best  to  send  out  this  work  as  it  stands.  Several  chapters  1  had  intended 
to  rewrite  and  enlarge."  One  is  inclined  to  regret  that  Dr.  Barclay  did  not 
carry  out  this  intention,  even  though  it  involved  postponing  publication  ; 
but  this  would  have  meant  a.  long  delay,  for  Dr.  Barclay  is  wearing  the 
King's  uniform  and  doing  yeoman  service  for  the  wounded  that  fill  the 
many  hospitals  of  Manchester. 

The  functions  of  the  several  parts  of  the  alimentary  tract  are  described 
accurately  and  well,  so  that  a  clear  picture  can  be  formed,  even  by  those 
who  have  not  themselves  studied  the  X-ray  appearances.  Not  content  with 
a  mere  record  of  observations,  the  author  makes  a  determined  effort  to 
co-ordinate  them,  and  to  work  out  the  mode  of  interaction  of  the  different 
parts.  This  fact  has  become  so  firmly  impressed  upon  him  that  he  states  it, 
in  different  words,  in  several  parts  of  the  book  : — "  Three  years  ago,  one 
still  clung  to  the  original  conception  of  the  alimentary  canal  divided  into 
its  anatomical  subdivisions.  One  thought  of  a  gastric  ulcer,  an  hour-glass 
stomach,  a  spasmodic  hour-glass  stomach,  a  duodenal  ulcer,  etc.,  as  definite 
clinical  entities.  .  .  .  One  was  gradually  driven  to  the  conclusion 
that  this  view  was  wrong,  and  that  the  diseases  in  the  stomach  and 
duodenum  are,  more  often  than  not,  end  results  only.  ...  I  am 
convinced  that  the  large  majority  of  the  ulcerations  met  with  in  the 
stomach  and  duodenum  are  secondary  manifestations,  and  are  the  direct 
result  of  disease  in  other  parts."  "  The  importance  of  examining  the  whole 
alimentary  tract  in  every  case  cannot  be  too  strongly  insisted  upon."  These 
views  are  sound,  and  the  author  gives  definite  instances  of  the  interaction 
of  the  several  parts:  the  ston-ach  and  the  duodenum  ;  the  terminal  ileum 
on  the  duodenum  and  the  stomach.  In  endeavouring  to  explain  the  mode 
of  these  interactions  he  has  fixed  his  mind  on  possible  nervous  mechanisms 
of  a  complex  kind,  whereas  a  simple  mechanical  explanation  is  at  hand  in 
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the  facts — now  well  known — of  chronic  intestinal  stasis.  It  is  curious  to 
note  that  in  many  parts  of  the  book  the  author  is  on  the  threshold  of 
"stasis,"  but  he  never  enters  the  portal  !  "In  certain  cases  the  emptying  of 
the  stomach  ceases,  the  peristalsis  quietens  down,  and  there  appears  to  be 
delay  in  emptying.  This  always  seems  to  occur  when  there  is  a  heavy 
collection  behind  the  ileo-caecal  valve.  One  sees  this  sequence  of  events 
so  often  in  this  class  of  case  that  there  can  be  no  doubt  as  to  the  interpre- 
tation. I.e.,  an  ileo-pyloric  reflex,  yet  one  more  of  these  alimentary  canal 
reflexes  that  make  the  symptomatology  of  disease  within  the  abdomen  so 
very  complex  and  elusive."  "  It  looks  as  if  the  duodenum  is,  as  it  were, 
the  central  ofEce  for  controlling  the  distribution  from  the  stomach,  and  is 
in  direct  communication  with  all  the  lower  alimentary  tract  by  a  complex 
nervous  meclianism  of  which  we,  as  yet,  know  next  to  nothing."  All  these 
facts,  accurately  observed  and  recorded  by  the  author,  may  be  explained 
quite  simply  by  the  facts  of  "  stasis,"  and  there  is  no  need  to  invoke  a 
"  complex  nervous  mechanism."  Perhaps  the  following  vague  sentence 
gives  the  best  idea  of  the  frame  of  mind  engendered  by  the  elusive  search 
after  complex  nervous  mechanisms: — "  My  impression  is  that  the  majority 
of  duodenal  ulcers  are  due  to  trophic  changes  of  a  reflex  nature  and 
dependent  in  most  instances  on  deferred  stimuli  arising  from  lesions  or 
toxaemias  of  lower  parts  of  the  alimentary  tract."  Then  follows  a  more 
lucid  sentence: — " The  most  fruitful  source  of  such  stimuli  is  probably  in 
the  termiiial  ileum  and  often  dependent  on  the  appendix  in  some  way." 
Several  casual  i)hrases  show  that  the  author's  mind  is  not  conversant 
with  the  "  stasis  "  point  of  view.  "  Lane's  kink  I  have  not  recognised  radio- 
graphically,  and  I  am  far  from  convinced  that  it  is  a  cause  of  ileal  stasis." 
"  Ileal  stasis  is,  up  to  a  certain  |)oint,  a  physiological  condition."  This,  of 
course,  is  a  contradiction  of  terms,  since  the  word  "stasis"  implies  an 
undue  delay.  Many  of  the  facts  of  stasis  are  described  quite  correctly  ;  for 
instance,  the  author  notices  that  in  cases  of  duodenal  "  irritation  "  or  ulcer 
there  is  in  each  case  "quite  well-defined  ileal  stasis."  He  adds:  "These 
observations  give  the  impression  that  the  terminal  ileum  is  abnormal  in 
some  way."  The  chief  stumbling-block  in  the  way  of  his  accepting  the 
teaching  of  "stasis"  seems  to  be  his  conviction  that  the  "Great  Archi- 
tect "  would  not  have  given  man  a  large  intestine,  if  it  were  useless  to 
him.  One  is  surprised  to  see  this  argument  in  a  serious  medical  treatise, 
seeing  that  it  would  apply  equally  to  the  appendix,  or  indeed  to  disease 
in  general.  We  look  forward  to  the  evolution  of  the  author's  views  on 
these  matters;  meanwhile  we  recommend  the  book  to  those  interested  in 
the  study  of  the  alimentary  tract,  no  matter  from  what  standpoint.  The 
book  is  printed  on  good  paper  in  clear  type,  and  tliere  are  77  excellent 
figures,  principally  skiagrams,  well  reproduced  on  special  art  plates. 

Thi  Diagnosis  and  the  Treatment  of  Digestive  Diseases,  a  Practical  Treatise 
firr  Students  and  Practitioners  of  Medicine.  By  Georgi  M.  Niles. 
M.D.  Pp.  597.  With  I  coloured  plate  and  86  other  illustrations. 
London:   Henry  Kimpton.     a  is.  net. 

In  his  preface,  the  author  says  that  he  has  endeavoured    to    meet   the 
requirements   not  only  of  general  practitioners  but  also  of   specialists   in 
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other  lines,  who  "  need  a  compact  book  which  shall  contain,  first,  concise, 
but  easily  intelligible,  descriptions  of  the  various  reliable  tests  for  the 
objects  of  study  in  the  gastric  contents,  intestinal  juices,  and  fasces ; 
second,  practicable  and  least  disturbing  methods  of  determining  the 
position,  size,  motility,  etc.,  of  the  stomach,  intestines,  and  other  abdom- 
inal viscera ;  third,  a  succinct  statement  of  the  diagnostic  methods 
indicated  in  the  recognition  of  digestive  diseases ;  and  finally,  an 
exhaustive  discussion  of  both  general  and  special  therapy  as  applied  to 
these  diseases."  The  above  is  an  accurate  account  of  the  object  and  scope 
of  the  book  under  consideration,  and  from  a  careful  perusal  of  it  we  can 
agree  that  the  author  has  succeeded  in  his  attempt. 

The  chapter  devoted  to  the  consideration  of  the  conditions  requiring 
surgical  interference  is  an  e.xcellent  one,  and  it  contains  some  illuminating 
cases.  There  are,  we  take  it,  not  many  surgeons  who  would  agree  with 
the  following  statement  in  regard  to  appendicitis :  "  Let  me  affirm  that 
but  few  cases,  unless  they  be  of  the  fulminating  type,  require  operative 
interference  during  the  first  attack."  The  author,  however,  goes  on  to 
mention  some  of  the  conditions  in  a  first  attack  in  which  an  operation 
is  urgently  indicated. 

The  chapter  on  hydrotherapy  gives  a  good  account  of  the  use  of  water 
in  gastrointestinal  diseases.  The  author  is  strongly  opposed  to  the 
limitation  of  fluids  at  meal  times,  and  he  believes  that  tlie  presence  of 
an  abundance  of  water  during  the  busy  period  of  digestion  is  very  desirable. 
One  of  the  most  remarkable  features  of  the  book  is  its  hopefulness.  The 
author  is  a  firm  believer  in  the  virtue  of  psychotherapy,  and  he  is  constantly 
ix.culcating  the  necessity  of  infusing  courage  and  cheer  into  the  mind  of 
the  invalid. 

The  author  seems  rather  doubtful  as  to  the  spelling  of  a  distinguished 
English  surgeon's  name,  as  on  one  page  he  has  Moyihan  and  Myonihan. 
NVe  do  not  think  that  "internist,"  meaning  a  physician  who  devotes 
himself  to  abdominal  affections,  is  a  desirable  addition  to  the  English 
language,  though  from  the  author's  use  of  it,  it  seems  current  in  America. 
We  can  thoroughly  recommend  the  book  as  a  modern  and  reliable  work 
on  the  disorders  of  digestion,  and  a  credit  to  American  medicine. 


Medical  and  Pharmaceutical  Latin  for  Students  of  Medicine  and  Pharmacy. 
By  Reginald  R.  Bennett,  B.Sc,  F.I.C.  Pp.  xiv.  +  443.  Second 
edition.     London  :  J.  and  A.  Churchill.     6s.  6d.  net. 

This  is  the  modem  Selecta  e  Prescriptis,  of  which  Dr.  Jonathan  Pereira 
published  the  first  edition  in  1824,  when  he  was  about  twenty  years  of  age. 
It  is  hardly  necessary  to  say  that  Mr.  Bennett  has  found  it  desirable  to 
incorporate  a  great  deal  more  matter  dealing  with  Latin  grammar  than 
appeared  requisite  eighty  years  ago.  The  work  in  its  present  form  has 
been  before  the  medical  profeseion  for  about  eight  years,  and  has  come 
to  be  regarded  as  the  best  text-b  "■ok  on  the  subject  of  prescription-writing 
from  the  linguistic  point  of  view.  It  is  well  arranged,  well  printed,  and 
contains  such  an  admirable  collection  of  typical  prescriptions  as  to  meet 
every  requirement  of   the  student  of   medicine.     This  second   edition  has 
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been   improved  in  respect  of  some  of   the   older   formulre   being  replaced 
by  some  modern  ones,  and  the  vocabularies  have  been  enlarged. 

Gonorrhcea  and  its  Complications  in  the  Male  and  Female.  By  David  Watson. 
M.B.,  CM.     Pp.  375.     London :    Henry  Kimpton.     15s.  net. 

Books  on  gonorrhoea  are  not  legion,  so  it  is  with  pleasure  that  we  have 
read  through  the  one  we  have  before  us.  The  chapter  on  bacteriology  would 
have  been  better,  if  it  contained  only  those  methods  of  staining  the  gono- 
coccus  which  the  author  had  himself  found  useful.  It  appears  to  us  to 
be  a  mistake  to  load  books  with  various  methods  of  staining,  of  treat- 
ment, etc.,  of  which  the  author  has  had  no  personal  experience,  .\fter  all, 
most  of  tliem  have  only  seen  daylight,  because  someone  wishes  to  do 
something  different  from  someone  else,  and  trusts  that  the  method  will  be 
called  after  his  name. 

The  chapters  on  uncomplicated  gonorrhoea,  as  it  affects  the  male  and 
female,  are  very  good,  but  we  are  surprised  to  find  that  the  author  is  a  strong 
advocate  of  treatment  by  means  of  the  urethroscope.  We  have  seen  too 
many  of  the  supposed  cures  in  Germany  to  believe  that  the  urethroscope 
can  be  of  .service  other  than  to  diagnose  the  site  of  the  mischief.  We  note 
that  the  author  thinks  that  the  presence  of  gonococci  in  the  polymorpho- 
nuclear leucocytes  indicates  that  phagocytosis  has  taken  place.  Considering 
how  well  they  flourish,  would  it  not  be  more  reasonable  to  expect  that  the 
organisms  are  living  at  the  expense  of  the  leucocytes?  A  little  more  atten- 
tion to  the  abortive  treatment  might  be  given.  The  chapters  on  gonococcal 
complications  are,  considering  the  scope  of  the  book,  not  dealt  with  fully 
enough.  For  instance,  we  are  surprised  to  find  no  mention  of  gono- 
coccal neuritis.  The  chapter  on  immunity  reactions  could  certainly  be 
amplified. 

There  are  a  few  misprints  which  could  be  corrected,  should  another 
edition  come  out— t'lVe  pages  265  and  293,  "colossal  "  instead  of  "collosol." 
Should  the  author  think  of  bringing  out  another  edition,  he  might  omit  the 
coloured  plates,  which  are  not  good,  and  reduce  the  price  of  the  book,  for  the 
number  of  readers  who  are  prepared  to  give  15s.  for  a  book  on  gonorrhtea 
must  be  very  few. 

Operative  Surgery.  The  Head  and  Xeck :  The  Thorax  and  .Abdomen.  By 
Edward  H.  Taylor,  M.D.,  B.S.,  F.R. C.S.I.  Illustrated.  Pp.  505. 
London  :  J.  and  A.  Churchill.     30s.  net. 

The  author  of  this  excellent  book  remarks  in  his  preface  that  this 
treatise  differs  from  the  ordinary  works  on  the  subject  in  several  respects, 
and  that  he  has  heard  a  wish  expressed  for  a  work  of  the  kind.  This  is 
indeed  true,  and  he  has  throughout  kept  this  before  his  mind  in  describing 
with  extraordinary  skill,  the  minutiae  of  operative  manipulation. 

There  are  many  young  surgeons  who  feel  handicapped  for  the  want  of 
some  work  giving  a  clear  description  of  these  details,  and  though  they  are 
constantly  witnessed  when  watching  an  operation  skilfully  performed,  they 
are  apt  to  pass  almost  unnoticed,  unless  special  attention  is  directed  to  them, 
when  all  is  plain  sailing  and  no  difficulties  calling  for  unusual  treatment 
occur.  In  this  book,  attention  is  called  to  these  points,  and  great  value  lies 
therein  ;  for  unless  the  young  operator  is  aware  of  the  pitfalls  he  is  likely 
to  encounter,  and  it  alive  to  the  best  and  usual  methods  of  dealing  with 
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them,  he  will  have  to  invent  for  himself,  on  the  spur  of  the  luoment,  some 
satisfactory  means  of  escape,  which  is  not  alwajs  easy  and  is  often  un- 
nerving. Those  who  realize  these  facts,  and  have  perhaps  some  misgivings, 
may  safely  and  with  complete  confidence  study  this  work,  and  will 
find  not  only  a  perfect  description  of  most  of  tlie  typical  operations  likely 
to  come  into  the  scope  of  the  general  surgeon,  but  innumerable  tips  and 
suggestions  how  to  circumvent  likely  dilTiculties  ;  subsequently,  under  the 
title  of  "  Comments,"  special  attention  is  called  to  practical  dilTiculties 
and  their  treatment. 

The  author  has  chosen  good  sound  methods,  not,  as  a  rule,  attempting  to 
give  all  the  alternative  methods  invented  ;  this  we  believe  valuable  to  those 
for  whom  the  book  is  written,  in  that  it  aims  at  accurately  mastering  the 
best,  or  one  of  the  best,  procedures,  in  place  of  obtaining  a  more  vague  idea 
of  several. 

The  drawings  are  admirable,  accurate,  most  helpful,  and  quite  among 
the  best  yet  published.  The  chapter  on  surgical  technique  and  anaesthetics 
is  valuable. 

All  the  subjects  dealt  with  are  so  excellent,  that  it  is  difficult  to  award 
laurels  to  any  ;  but  perhaps  especial  appreciation  may  be  directed  to  those 
dealing  wiih  the  tliMoid,  larynx,  htrnia,  gastro-intestinal,  and  renal  opera- 
tions. The  section  describing  removal  of  malignant  diseases  of  the  colon 
is  the  best  on  the  subject  we  have  read. 

The  type  is  large  and  clear,  and  the  index  is  complete  and  good. 

The  whole  work  fulfils  its  purpose  in  every  way,  and  reflects  the  highest 
credit  upon  all  concerned  in  its  production.  We  hope  to  see  another 
volume  treating  of  other  branches  of  operative  surgery  by  the  same 
skilful  pen. 

Errors  and  Missprints  detected. — Page  238,  line  8,  "should";  page  328, 
line  25,  insert  words  "  the  junction  of "  between  "  level  of  .  .  .  the  middle 
with  "  ;  page  403,  bottom  line,  "  absorbable  "  ;  page  448,  line  7,  "  pyclom- 
phritis "  ;  page  465,  line  5  from  bottom,  "  intestine "  ;  page  489,  line  7, 
"  useful." 

Minor  Surgery  and  Bandaging.  Pollard.  By  H.  Morriston  Davies, 
M.D.,  m'c,  F.R.C.S.  Pp.  467.  London  :  J.  and  A.  Churchill. 
7s.  6d.  net. 

The  fact  tliat  this  work  has  now  reached  the  15th  edition  is  sufficient 
evidence  of  the  excellence  of  its  predecessors.  The  present  edition  has 
been  considerably  improved.  The  chapter  on  "Poisons  and  their  Anti- 
dotes" has  been  omitted.  It  is  perhaps  rather  on  the  side  of  loss  than  of 
gain  that  this  subject  is  not  mentioned,  for  although  this  class  of  case  is 
not  usually  treated  by  the  surgeon,  it  is  one  which  may  not  infrequently 
come  under  his  notice,  especially  in  the  casualty  rooms  of  our  larger 
hospitals. 

The  chapter  on  "the  Examination  of  the  Patient"  (Chapter  i)  is  very 
good  ;  every  example  and  suggestion  given  is  of  the  utmost  importance, 
and  of  great  practical  use.  The  descriptions  of  the  additional  operations — 
those  for  hernia,  varicocele,  etc.,  are  clear  and  lucid,  and  will  be  found 
extremely  valuable  to  the  house-surgeon,  to  whom  more  and  more  of  these 
operations  are  now  entrusted.  There  are  nearly  100  new  illustrations  in 
the  book,  all  of  which  are  excellent. 
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The  1 5tli  edition  has,  if  possible,  surpassed  in  usefulness  the  former 
ones,  and  the  work  still  remains  the  best  of  its  kind  now  in  print.  It 
can  be  recommended  with  the  utmost  confidence  to  be  a  great  help  to 
house-surgeons  and  practitioners  alike. 

Surgery:     Its    Principles    and   Practice.      By   A.    P.   C.    Ashlrst,    M.D., 
F.R.C.S.     Pp.1141.     London:   Henry  Kimpton.     28s.net. 

The  object  of  the  book,  as  described  by  the  author,  is  first  to  give  the 
student  a  foundation  on  which  to  build  a  knowledge  of  surgery,  and 
secondly,  to  present  to  the  practitioner  a  book  of  reference.  The  references 
are  not  given  in  the  usual  form  of  a  bibliography,  but  the  names  of  the 
authors  and  the  dates  of  publication  of  their  works  are  given  in  the  te.xt. 

The  book  is  divided  into  three  sections  :  — General  Surgery,  Systemic 
Surgery,  and  Regional  Surgery.  It  contains  7  coloured  plates,  all  of  which 
are  excellent,  and  IQ32  illustrations  in  the  text.  The  latter  are  on  the  whole 
good,  except  that  it  is  unfortunate  that  in  the  present  state  of  aseptic 
surgery,  a  surgeon  should  be  depicted  performing  the  operation  of  circum- 
cision with  a  ring  on  his  finger  (p.  1047). 

The  section  on  General  Surgery,  though  of  necessity  somewhat  curtailed, 
is  good.  The  section  on  Systemic  Surgery,  especially  those  chapters  dealing 
with  fractures  and  orthopoedic  surgery,  is  excellent,  the  illustrations  are 
good,  and  the  indications  for,  and  the  methods  of,  treatment  are  clear  and 
concise. 

In  the  section  on  Regional  Surgery,  the  chapters  given  to  diseases  of 
the  breast  and  diseases  of  the  genito-urinary  system  are  the  best ;  the 
treatment  is  shortly  but  well  indicated,  and  the  details  of  operations 
sufficiently  clear  and  up  to  date.  The  chapter  on  the  stomach  and 
duodenum  is  disappointing,  and  in  places  inaccurate.  The  symptoms 
of  gastric  and  duodenal  ulcer  are  considered  under  one  heading,  and 
no  effort  is  made  towards  a  differential  diagnosis  between  the  two.  The 
symptoms  of  gastric  and  duodenal  ulcer,  according  to  those  in  a  posi- 
tion to  speak  with  authority,  are  entirely  different,  and  the  diagnosis, 
especially  of  the  latter,  a  matter  of  certainty  in  a  very  large  majority 
of  cases.  "  Hunger-pain,"  a  pathognomonic  symptom  of  duodenal  ulcer, 
is  associated  in  the  text  with  the  name  of  Mayo  Robson,  although 
this  symptom  was  first  described  and  the  term  invented  by  Moynihan. 
When  enumerating  the  symptoms  of  perforated  gastric  or  duodenal 
ulcer,  the  author  says,  "the  patient  may  be  found  rolling  around  in 
agony."  This  is  not  in  accord  with  the  general  teaching,  as  a  patient  with 
a  perforation  remains  absolutely  still  and  dare  not  move  in  the  slightest 
degree.  The  pulse  is  said  to  be  either  rapid  or  slow.  The  pulse  is  never 
rapid  at  the  time  of  perforation,  and  does  not  become  so  until  peritonitis  is 
progressing.  This  slow  pulse  may  therefore,  if  not  recognized,  lead  to  the 
waste  of  valuable  time,  and  is  an  extremely  important  point  to  emphasize. 
It  is  doubtful,  too,  if  many  surgeons  will  agree  with  the  statement  that  in 
perforations,  in  "  all  cases  the  pelvis  should  be  drained  ...  as  well  as  the 
upper  abdominal  wound." 

With  the  exception,  perhaps,  of  the  chapters  on  stomach  and  duodenum, 
the  book  may  be  recommended  to  "  furnish  the  foundation  on  which  a 
knowledge  of  surgery  is  to  be  built." 


go  I 


Preparations,   Inventions,  etc. 

"gransalo  food." 

(Edinburgh  :  Messrs.  Simon  Henderson  and  Sons,  Slateford  Road.) 

This  new  preparation  consists  chiefly  of  flour  and  eggs  baked  by  a  special 

process  which  breaks  up  the  starch  granules  and  makes  them  soluble  to  a 

large  extent.      It  has  been  analysed  by  Dr.  Drinkwater,   who  reports  the 

following  results  : — 

Moisture      -        -        -      8  •  02 

Albuminoids       -        -     15*75  =  Nitrogen    2 '52  per  cent. 

Fat     -        -        -        -     10  "80 

Carbohydrates    -        -    64  •  64  =  Soluble     18 '63  per  cent. 

Ash     -         -        -        -      o"8i=PjOi  o' 383  per  cent. 

Fibre  -        -        -        -      o'oS 
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The  phosphorus  is  present  partly  in  the  form  of  lecithin.  The  prepar- 
ation is  a  light  fawn-coloured  powder,  with  a  pleasant  aroma,  and  mixes 
well  with  hot  water,  milk,  or  cream,  forming  a  delicately  flavoured 
beverage. 

Its  constitution  and  solubility  bear  out  the  claim  made  for  it  as  being 
well  suited  for  nursing  mothers,  infants  over  six  months  old,  invalids,  and 
people  with  weak  digestion.  It  has  been  submitted  to  extensive  trials  with 
excellent  results,  and  is  fully  entitled  to  be  considered  as  a  valuable  addition 
to  the  dietary  for  the  special  purposes  mentioned. 

"wander"  malt  extract  with  paraffin. 
(London  :  Messrs.  A.  Wander,  Ltd.,  45,  Cowcross  Street,  E.C.) 
In  this  new  preparation,  the  crystalline  "Wander"  malt  extract  is  com- 
bined with  equal  parts  of  pure  liquid  paraffin.  It  is  very  palatable,  and 
can  be  taken  dry  from  a  spoon,  or  mixed  with  water  or  milk  without 
appreciable  separation  of  the  oily  constituent.  It  is,  therefore,  specially 
suitable  for  children,  as  well  as  for  those  who  cannot  tolerate  any  oily 
preparation.  The  slightly  laxative  properties  of  the  malt  extract  tends  to 
increase  the  effect  of  the  paraffin.  The  "  drj'  emulsion  "  form  ensures  that 
theparafiin  mixes  thoroughly  with  the  contents  of  the  bowel,  thus  preventing 
the  formation  of  scybala.  while  at  the  same  time  the  mechanical  action  of 
paraffin  on  the  bowel  wall  is  materially  assisted.  It  is  suitable  for  use  in 
all  conditions  for  which  liquid  paraffin  is  taken. 

SEDOBROL. 

(London:  The  Hoffmann-La  Roche  Chemical  Works,  Ltd.,  Idol  Lane,  E.C.) 
This  dietetic  bromide  product  was  reported  upon  in  these  notes  a  short 
time  ago.  Messrs.  Hoffmann-La  Roche  have  now  issued,  and  will  be  pleased 
to  send  a  copy  post  free  on  application,  a  reprint  of  a  recent  paper  read  by 
Dr.  Ulrich,  the  .Medical  Superintendent  of  the  Swiss  Institute  for  Epileptics 
in  Zurich,  entitled  "Notes  on  the  Technique  of  Effective  Bromide  Therapy 
in  Epilepsy."  The  paper  is  based  upon  the  experience  gained  from  the 
treatment  of  several  hundred  epileptics  by  this  combination  of  bromine  and 


go2 


THE  PRACTITIONER. 


a  diet  restricted  in  salt. 

PROTARGEN. 

(London  :  Mellin's  Pharmacy,  48,  Regent  Street,  Piccadilly  Circus,  W.) 
This  new  product  is  an  albuminate  of  silver,  and  is  a  fine  powder,  pale 
yellow  in  colour,  and  readily  soluble  in  water.  The  solution  does  not 
coagulate  on  boiling,  and  no  precipitate  is  given  with  albumen,  dilute 
hydrochloric  acid,  solutions  of  sodium  chloride,  potassium  chromate,  or  any 
of  the  reagents  for  silver.  The  solution  possesses  well  marked  colloid 
properties.  These,  together  with  its  perfect  solubility  and  its  non-pre- 
cipitation with  albumen  and  salt,  enable  it  to  bring  its  full  activity  into 
play  in  the  presence  of  the  body  fluids,  and  to  penetrate  deeply  into  the 
mucous  membranes.  It  is,  consequently,  quite  free  from  all  corrosive, 
irritating,  or  staining  effects,  and  can  be  used  with  good  results  in  all 
cases  in  which- nitrate  of  silver  is  indicated,  either  as  injection,  lotion, 
or  ointment.  Its  free  solubility  allows  lotions  to  be  made  of  any  strength 
from  o'  25  per  cent,  to  25  per  cent. 

It  is  produced  entirely  in  this  country  to  take  the  place  of  similar 
compounds  previously  imported  from  Germany  and  Austria;  and,  so  far 
as  we  have  been  able  to  test,  it  is  fully  equal  to  these  in  therapeutic 
properties. 

A    SELF-RETAINING    BLADDER    RETRACTOR. 

(London  :  Messrs.  Allen  and  Hanburys,  Ltd.,  48,  Wigmore  Street,  W.) 

The  efficient  exposure  of  the  interior  of  the  bladder  is  the  key-note  to 

modern  operations  on  that  viscus.     Some  years  ago  Mr.  Thomson  Walker 

introduced  a  bladder  retractor  with  an  easily  grasped  handle,  which  gave 

a  maximum  exposure  of  the  interior   of  the  bladder,  for  the  size   of   the 


Fig.  I. 
abdominal  incision.  In  order  to  diminish  the  amount  of  assistance  required 
at  operations  on  bladder  growths  he  has  had  the  blades  of  the  bladder 
retractor  fitted  on  an  abdominal  frame,  so  that  they  can  be  slipped  into  the 
cavity  of  the  bladder,  separated,  and  remain  in  place,  retracting  the 
abdominal  wall  and  holding  the  lateral  walls  of  the  bladder  well  apart. 
The  blades  are  detachable  ;  so  that  a  small  size  or  a  large  size  blade  may 
be  used,  as  the  exigencies  of  the  operation  demand.  A  third  blade  is 
attached  by  means  of  a  screw  to  the  transverse  base  of  the  frame.  It  is 
movable  in  an  autero-posterior  direction,  and  serves  to  push  back  the 
posterior  wall  of  the  bladder. 

This  instrument  has  been  in  use  for  two  years,  and  has  proved  a  highly 
efficient  self-retaining  bladder  retractor. 
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